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<110> Stack, Jeffrey H. 
Whitney, Michael 
Cubitt, Andrew B. 
Pollok, Brian A. 

<12 0> METHODS OF PROTEIN DESTABILIZATION AND 
USES THEREOF 

<130> AURO1330 

<140> 09/498,098 
<141> 2000-02-04 

<160> 74 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 6 
<212> PRT 
<213> Eukaryote 

<220> 

<221> VARIANT 

<222> 2, 6 

<22 3> Phosphoserine 

<400> 1 

Asp Ser Gly Leu Asp Ser 
1 5 

<210> 2 
<211> 228 
<212> DNA 
<213> Eukaryote 

<400> 2 

atggagatct tcgtgaagac tctgactggt aagaccatca ccctcgaagt ggagccgagt 60 

gacaccattg agaatgtcaa ggcaaagatc caagacaagg aaggcatccc tcctgaccag 120 

cagaggttga tctttgctgg gaaacagctg gaagatggac gcaccctgtc tgactacaac 180 

atccagaaag agtccaccct gcacctggta ctccgtctca gaggtggg 228 

<210> 3 
<211> 795 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (795) 

<223> cloning vector 

<400> 3 

atg agt cac cca gaa acg ctg gtg aaa gta aaa gat get gaa gat cag 4 8 

Met Ser His Pro Glu Thr Leu Val Lys Val Lys Asp Ala Glu Asp Gin 
15 10 15 



l6 0Q/2900 



2 



ttg ggt gca 
Leu Gly Ala 



ate ctt gag 
lie Leu Glu 
35 

ttt aaa gtt 
Phe Lys Val 
50 

caa gag caa 
Gin Glu Gin 
65 

gag tac tea 
Glu Tyr Ser 



aga gaa tta 
Arg Glu Leu 



aac tta ctt 
Asn Leu Leu 
115 

ttg cac aac 
Leu His Asn 
130 

gag ctg aat 
Glu Leu Asn 
145 

gca gca atg 
Ala Ala Met 



act eta get 
Thr Leu Ala 



gtt gca gga 
Val Ala Gly 
195 

get gat aaa 
Ala Asp Lys 
210 

gca ctg ggg 
Ala Leu Gly 
225 

acg ggg agt 
Thr Gly Ser 



cga gtg ggt 
Arg Val Gly 
20 

agt ttt cgc 
Ser Phe Arg 



ctg eta tgt 
Leu Leu Cys 



etc ggt cgc 
Leu Gly Arg 
70 

cca gtc aca 
Pro Val Thr 
85 

tgc agt get 
Cys Ser Ala 
100 

ctg aca acg 
Leu Thr Thr 



atg ggg gat 
Met Gly Asp 



gaa gee ata 
Glu Ala lie 
150 

gca aca acg 
Ala Thr Thr 
165 

tec egg caa 
Ser Arg Gin 
180 

cca ctt ctg 
Pro Leu Leu 



tct gga gee 
Ser Gly Ala 



cca gat ggt 
Pro Asp Gly 
230 

cag gca act 
Gin Ala Thr 
245 



tac ate gaa 
Tyr lie Glu 
25 

ccc gaa gaa 
Pro Glu Glu 
40 

ggc gcg gta 
Gly Ala Val 
55 

cgc ata cac 
Arg lie His 



gaa aag cat 
Glu Lys His 



gee ata acc 
Ala lie Thr 
105 

ate gga gga 
lie Gly Gly 
120 

cat gta act 
His Val Thr 
135 

cca aac gac 
Pro Asn Asp 



ttg cgc aaa 
Leu Arg Lys 



caa tta ata 
Gin Leu lie 
185 

cgc teg gee 
Arg Ser Ala 
200 

ggt gag cgt 
Gly Glu Arg 
215 

aag ccc tec 
Lys Pro Ser 



atg gat gaa 
Met Asp Glu 



ctg gat etc 
Leu Asp Leu 



cgt ttt cca 
Arg Phe Pro 



tta tec cgt 
Leu Ser Arg 
60 

tat tct cag 
Tyr Ser Gin 
75 

ctt acg gat 
Leu Thr Asp 
90 

atg agt gat 
Met Ser Asp 



ccg aag gag 
Pro Lys Glu 



cgc ctt gat 
Arg Leu Asp 
140 

gag cgt gac 
Glu Arg Asp 
155 

eta tta act 
Leu Leu Thr 
170 

gac tgg atg 
Asp Trp Met 



ctt ccg get 
Leu Pro Ala 



ggg tct cgc 
Gly Ser Arg 
220 

cgt ate gta 
Arg lie Val 
235 

cga aat aga 
Arg Asn Arg 
250 



aac age ggt 
Asn Ser Gly 
30 

atg atg age 
Met Met Ser 
45 

gtt gac gee 
Val Asp Ala 



aat gac ttg 
Asn Asp Leu 



ggc atg aca 
Gly Met Thr 
95 

aac act gcg 
Asn Thr Ala 
110 

eta acc get 
Leu Thr Ala 
125 

cgt tgg gaa 
Arg Trp Glu 



acc acg atg 
Thr Thr Met 



ggc gaa eta 
Gly Glu Leu 
175 

gag gcg gat 
Glu Ala Asp 
190 

ggc tgg ttt 
Gly Trp Phe 
205 

ggt ate att 
Gly lie lie 



gtt ate tac 
Val lie Tyr 



cag ate get 
Gin lie Ala 
255 



aag 96 
Lys 



act 144 
Thr 



ggg 192 
Gly 



gtt 240 
Val 
80 

gta 288 
Val 



gee 336 
Ala 



ttt 384 
Phe 



ccg 432 
Pro 



cct 480 

Pro 

160 

ctt 528 
Leu 



aaa 576 
Lys 



att 624 
He 



gca 672 
Ala 



acg 720 

Thr 

240 

gag 768 
Glu 



3 



ata ggt gcc tea ctg att aag cat tgg 
lie Gly Ala Ser Leu lie Lys His Trp 
260 265 



<210> 4 

<211> 858 

<212> DNA 

<213> Artificial Sequence 



<220> 

<221> CDS 

<222> (1) . . . (858) 

<223> cloning vector 



<400> 4 

atg aga att caa cat ttc cgt gtc gcc ctt att ccc ttt ttt gcg gca 48 

Met Arg lie Gin His Phe Arg Val Ala Leu lie Pro Phe Phe Ala Ala 
15 10 15 



ttt tgc ctt cct gtt ttt ggt cac cca gaa acg ctg gtg aaa gta aaa 96 
Phe Cys Leu Pro Val Phe Gly His Pro Glu Thr Leu Val Lys Val Lys 
20 25 30 



gat get gaa gat cag ttg ggt gca cga gtg ggt tac ate gaa ctg gat 144 
Asp Ala Glu Asp Gin Leu Gly Ala Arg Val Gly Tyr lie Glu Leu Asp 
35 40 45 

etc aac age ggt aag ate ctt gag agt ttt cgc ccc gaa gaa cgt ttt 192 
Leu Asn Ser Gly Lys lie Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe 
50 55 60 



cca atg atg age act ttt aaa gtt ctg eta tgt ggc gcg gta tta tec 240 
Pro Met Met Ser Thr Phe Lys Val Leu Leu Cys Gly Ala Val Leu Ser 
65 70 75. 80 



cgt gtt gac gcc ggg caa gag caa etc ggt cgc cgc ata cac tat tct 288 
Arg Val Asp Ala Gly Gin Glu Gin Leu Gly Arg Arg lie His Tyr Ser 
85 90 95 

cag aat gac ttg gtt gag tac tea cca gtc aca gaa aag cat ctt acg 336 
Gin Asn Asp Leu Val Glu Tyr Ser Pro Val Thr Glu Lys His Leu Thr 
100 105 110 



gat ggc atg aca gta aga gaa tta tgc agt get gcc ata ace atg agt 3 84 

Asp Gly Met Thr Val Arg Glu Leu Cys Ser Ala Ala lie Thr Met Ser 
115 120 125 



gat aac act gcg gcc aac tta ctt ctg aca acg ate gga gga ccg aag 432 
Asp Asn Thr Ala Ala Asn Leu Leu Leu Thr Thr lie Gly Gly Pro Lys 
130 135 140 

gag eta acc get ttt ttg cac aac atg ggg gat cat gta act cgc ctt 480 
Glu Leu Thr Ala Phe Leu His Asn Met Gly Asp His Val Thr Arg Leu 
145 150 155 160 



gat cgt tgg gaa ccg gag ctg aat gaa gcc ata cca aac gac gag cgt 
Asp Arg Trp Glu Pro Glu Leu Asn Glu Ala lie Pro Asn Asp Glu Arg 



165 



4 

170 



175 



gac acc acg atg cct gca gca atg gca aca acg ttg cgc aaa eta tta 576 
Asp Thr Thr Met Pro Ala Ala Met Ala Thr Thr Leu Arg Lys Leu Leu 
180 185 190 

act ggc gaa eta ctt act eta get tec egg caa caa tta ata gac tgg 624 
Thr Gly Glu Leu Leu Thr Leu Ala Ser Arg Gin Gin Leu lie Asp Trp 
195 200 205 

atg gag gcg gat aaa gtt gca gga cca ctt ctg cgc teg gec ctt ccg 672 
Met Glu Ala Asp Lys Val Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro 
210 215 220 

get ggc tgg ttt att get gat aaa tct gga gec ggt gag cgt ggg tct 72 0 

Ala Gly Trp Phe lie Ala Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser 
225 230 235 240 

cgc ggt ate att gca gca ctg ggg cca gat ggt aag ccc tec cgt ate 768 
Arg Gly lie lie Ala Ala Leu Gly Pro Asp Gly Lys Pro Ser Arg lie 
245 250 255 

gta gtt ate tac acg acg ggg agt cag gca act atg gat gaa cga aat 816 
Val Val lie Tyr Thr Thr Gly Ser Gin Ala Thr Met Asp Glu Arg Asn 
260 265 270 

aga cag ate get gag ata ggt gec tea ctg att aag cat tgg 858 
Arg Gin lie Ala Glu lie Gly Ala Ser Leu lie Lys His Trp 
275 280 285 



<210> 5 
<211> 795 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . . (795) 

<223> cloning vector 

<400> 5 

atg ggg cac cca gaa acg ctg gtg aaa gta aaa gat get gaa gat cag 48 
Met Gly His Pro Glu Thr Leu Val Lys Val Lys Asp Ala Glu Asp Gin 
15 10 15 



ttg ggt gca cga gtg ggt tac ate gaa ctg gat etc aac age ggt aag 
Leu Gly Ala Arg Val Gly Tyr lie Glu Leu Asp Leu Asn Ser Gly Lys 
20 25 30 



96 



ate ctt gag agt ttt cgc ccc gaa gaa cgt ttt cca atg atg age act 144 
He Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe Pro Met Met Ser Thr 
35 40 45 

ttt aaa gtt ctg eta tgt ggc gcg gta tta tec cgt gat gac gee ggg 192 
Phe Lys Val Leu Leu Cys Gly Ala Val Leu Ser Arg Asp Asp Ala Gly 
50 55 60 

caa gag caa etc ggt cgc cgc ata cac tat tct cag aat gac ttg gtt 240 



5 

Gin Glu Gin Leu Gly Arg Arg lie His Tyr Ser Gin Asn Asp Leu Val 
65 70 75 80 

gag tac tea cca gtc aca gaa aag cat ctt acg gat ggc atg aca gta 288 
Glu Tyr Ser Pro Val Thr Glu Lys His Leu Thr Asp Gly Met Thr Val 
85 90 95 

aga gaa tta tgc agt get gec ata acc atg agt gat aac act gcg gec 336 
Arg Glu Leu Cys Ser Ala Ala lie Thr Met Ser Asp Asn Thr Ala Ala 
100 105 110 

aac tta ctt ctg aca acg ate gga gga ccg aag gag eta acc get ttt 384 
Asn Leu Leu Leu Thr Thr lie Gly Gly Pro Lys Glu Leu Thr Ala Phe 
115 120 125 

ttg cac aac atg ggg gat cat gta act cgc ctt gat cat tgg gaa ccg 432 
Leu His Asn Met Gly Asp His Val Thr Arg Leu Asp His Trp Glu Pro 
130 135 140 

gag ctg aat gaa gee ata cca aac gac gag cgt gac acc acg atg cct 480 
Glu Leu Asn Glu Ala lie Pro Asn Asp Glu Arg Asp Thr Thr Met Pro 
145 150 155 160 

gta gca atg gca aca acg ttg cgc aaa eta tta act ggc gaa eta ctt 528 
Val Ala Met Ala Thr Thr Leu Arg Lys Leu Leu Thr Gly Glu Leu Leu 
165 170 175 

act eta get tec egg caa caa tta ata gac tgg atg gag gcg gat aaa 576 
Thr Leu Ala Ser Arg Gin Gin Leu lie Asp Trp Met Glu Ala Asp Lys 
180 185 190 

gtt gca gga cca ctt ctg cgc teg gec ctt ccg get ggc tgg ttt att 624 
Val Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro Ala Gly Trp Phe lie 
195 200 205 

get gat aaa. tct gga gee ggt gag cgt ggg tct cgc ggt ate att gca 672 
Ala Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser Arg Gly lie lie Ala 
210 215 220 



gca ctg ggg cca gat ggt aag ccc tec cgt ate gta gtt ate tac acg 
Ala Leu Gly Pro Asp Gly Lys Pro Ser Arg lie Val Val lie Tyr Thr 
225 230 235 240 



720 



acg ggg agt cag gca act atg gat gaa cga aat aga cag ate get gag 768 
Thr Gly Ser Gin Ala Thr Met Asp Glu Arg Asn Arg Gin lie Ala Glu 
245 250 255 

ata ggt gec tea ctg att aag cat tgg 795 
lie Gly Ala Ser Leu lie Lys His Trp 
260 265 



<210> 6 
<211> 792 
<212> DNA 

<213> Artificial Sequence 

<220> 

<221> CDS 

<222> (1) . . - (792) 



A 



6 



<223> cloning vector 
<400> 6 

atg gac cca gaa acg ctg gtg aaa gta aaa gat get gaa gat cag ttg 4 8 

Met Asp Pro Glu Thr Leu Val Lys Val Lys Asp Ala Glu Asp Gin Leu 
15 10 15 

ggt gca cga gtg ggt tac ate gaa ctg gat etc aac age ggt aag ate 96 
Gly Ala Arg Val Gly Tyr lie Glu Leu Asp Leu Asn Ser Gly Lys lie 
20 25 30 

ctt gag agt ttt cgc ccc gaa gaa cgt ttt cca atg atg age act ttt 144 
Leu Glu Ser Phe Arg Pro Glu Glu Arg Phe Pro Met Met Ser Thr Phe 
35 40 45 

aaa gtt ctg eta tgt ggc gcg gta tta tec cgt att gac gec ggg caa 192 
Lys Val Leu Leu Cys Gly Ala Val Leu Ser Arg lie Asp Ala Gly Gin 
50 55 60 

gag caa etc ggt cgc cgc ata cac tat tct cag aat gac ttg gtt gag 240 
Glu Gin Leu Gly Arg Arg lie His Tyr Ser Gin Asn Asp Leu Val Glu 
65 70 75 80 

tac tea cca gtc aca gaa aag cat ctt acg gat ggc atg aca gta aga 288 
Tyr Ser Pro Val Thr Glu Lys His Leu Thr Asp Gly Met Thr Val Arg 
85 90 95 

gaa tta tgc agt get gee ata ace atg agt gat aac act gcg gec aac 336 
Glu Leu Cys Ser Ala Ala lie Thr Met Ser Asp Asn Thr Ala Ala Asn 
100 105 110 

tta ctt ctg aca acg ate gga gga ccg aag gag eta ace get ttt ttg 3 84 

Leu Leu Leu Thr Thr lie Gly Gly Pro Lys Glu Leu Thr Ala Phe Leu 
115 120 125 

cac aac atg ggg gat cat gta act cgc ctt gat cat tgg gaa ccg gag 432 
His Asn Met Gly Asp His Val Thr Arg Leu Asp His Trp Glu Pro Glu 
130 135 140 

ctg aat gaa gee ata cca aac gac gag cgt gac ace acg atg cct gta 480 
Leu Asn Glu Ala lie Pro Asn Asp Glu Arg Asp Thr Thr Met Pro Val 
145 150 155 160 

gca atg gca aca acg ttg cgc aaa eta tta act ggc gaa eta ctt act 528 
Ala Met Ala Thr Thr Leu Arg Lys Leu Leu Thr Gly Glu Leu Leu Thr 
165 170 175 

eta get tec egg caa caa tta ata gac tgg atg gag gcg gat aaa gtt 576 
Leu Ala Ser Arg Gin Gin Leu lie Asp Trp Met Glu Ala Asp Lys Val 
180 185 190 

gca gga cca ctt ctg cgc teg gec ctt ccg get ggc tgg ttt att get 624 
Ala Gly Pro Leu Leu Arg Ser Ala Leu Pro Ala Gly Trp Phe lie Ala 
195 200 205 

gat aaa tct gga gee ggt gag cgt ggg tct cgc ggt ate att gca gca 672 
Asp Lys Ser Gly Ala Gly Glu Arg Gly Ser Arg Gly He He Ala Ala 
210 215 220 



7 

ctg ggg cca gat ggt aag ccc tec cgt ate gta gtt ate tac acg acg 
Leu Gly Pro Asp Gly Lys Pro Ser Arg lie Val Val lie Tyr Thr Thr 
225 230 235 240 

ggg agt cag gca act atg gat gaa cga aat aga cag ate get gag ata 
Gly Ser Gin Ala Thr Met Asp Glu Arg Asn Arg Gin lie Ala Glu lie 
245 250 255 



ggt gee tea ctg att aag cat tgg 
Gly Ala Ser Leu lie Lys His Trp 
260 



720 



768 



792 



48 



96 



144 



<210> 7 
<211> 786 
<212> DNA 

<213> Artificial Sequence 

<220> 
<221> CDS 
<222> (1) . . . (786) 

<223> cloning vector 

<400> 7 

atg aaa gat gat ttt gca aaa ctt gag gaa caa ttt gat gca aaa etc 
Met Lys Asp Asp Phe Ala Lys Leu Glu Glu Gin Phe Asp Ala Lys Leu 
15 10 15 

ggg ate ttt gca ttg gat aca ggt aca aac egg acg gta gcg tat egg 
Gly He Phe Ala Leu Asp Thr Gly Thr Asn Arg Thr Val Ala Tyr Arg 
20 25 30 

ccg gat gag cgt ttt get ttt get teg acg att aag get tta act gta 
Pro Asp Glu Arg Phe Ala Phe Ala Ser Thr lie Lys Ala Leu Thr Val 
35 40 45 

ggc gtg ctt ttg caa cag aaa tea ata gaa gat ctg aac cag aga ata 192 
Gly Val Leu Leu Gin Gin Lys Ser He Glu Asp Leu Asn Gin Arg He 
50 55 60 

aca tat aca cgt gat gat ctt gta aac tac aac ccg att acg gaa aag 24 0 

Thr Tyr Thr Arg Asp Asp Leu Val Asn Tyr Asn Pro He Thr Glu Lys 
65 70 75 80 

cac gtt gat acg gga atg acg etc aaa gag ctt gcg gat get teg ctt 288 
His Val Asp Thr Gly Met Thr Leu Lys Glu Leu Ala Asp Ala Ser Leu 
85 90 95 

cga tat agt gac aat gcg gca cag aat etc att ctt aaa caa att ggc 33 6 

Arg Tyr Ser Asp Asn Ala Ala Gin Asn Leu He Leu Lys Gin He Gly 
100 105 110 

gga cct gaa agt ttg aaa aag gaa ctg agg aag att ggt gat gag gtt 3 84 

Gly Pro Glu Ser Leu Lys Lys Glu Leu Arg Lys He Gly Asp Glu Val 
115 120 125 

aca aat ccc gaa cga ttc gaa cca gag tta aat gaa gtg aat ccg ggt 432 
Thr Asn Pro Glu Arg Phe Glu Pro Glu Leu Asn Glu Val Asn Pro Gly 
130 135 140 



8 



gaa act cag gat acc agt aca gca aga gca ctt gtc aca age ctt cga 4 80 

Glu Thr Gin Asp Thr Ser Thr Ala Arg Ala Leu Val Thr Ser Leu Arg 
145 150 155 160 

gec ttt get ctt gaa gat aaa ctt cca agt gaa aaa cgc gag ctt tta 528 
Ala Phe Ala Leu Glu Asp Lys Leu Pro Ser Glu Lys Arg Glu Leu Leu 
165 170 175 

ate gat tgg atg aaa cga aat acc act gga gac gee tta ate cgt gee 5 76 

lie Asp Trp Met Lys Arg Asn Thr Thr Gly Asp Ala Leu lie Arg Ala 
180 185 190 

gga gcg gca tea tat gga acc egg aat gac att gee ate att tgg ccg 624 
Gly Ala Ala Ser Tyr Gly Thr Arg Asn Asp lie Ala lie lie Trp Pro 
195 200 205 

cca aaa gga gat cct gtc ggt gtg ccg gac ggt tgg gaa gtg get gat 672 
Pro Lys Gly Asp Pro Val Gly Val Pro Asp Gly Trp Glu Val Ala Asp 
210 215 220 

aaa act gtt ctt gca gta tta tec age agg gat aaa aag gac gee aag 720 
Lys Thr Val Leu Ala Val Leu Ser Ser Arg Asp Lys Lys Asp Ala Lys 
225 230 235 240 

tat gat gat aaa ctt att gca gag gca aca aag gtg gta atg aaa gee 768 
Tyr Asp Asp Lys Leu He Ala Glu Ala Thr Lys Val Val Met Lys Ala 
245 250 255 

tta aac atg aac ggc aaa ~ 786 
Leu Asn Met Asn Gly Lys 
260 



<210> 8 

<211> 720 

<212> DNA 

<213> Aequorea victoria 



<400> 8 

atggtgagca agggegagga gctgttcacc ggggtggtgc ccatcctggt cgagctggac 60 

ggcgacgtaa acggccacaa gttcagcgtg teeggegagg gegagggega tgccacctac 12 0 

ggcaagctga ccctgaagtt catctgcacc accggcaagc tgcccgtgcc ctggcccacc 180 

ctcgtgacca ccttctccta cggcgtgcag tgcttcagcc gctaccccga ccacatgaag 240 

cagcacgact tcttcaagtc cgccatgccc gaaggctacg tecaggageg caccatcttc 3 00 

ttcaaggacg aeggcaacta caagacccgc gccgaggtga agttcgaggg cgacaccctg 3 60 

gtgaaccgea tcgagctgaa gggcatcgac ttcaaggagg aeggcaacat cctggggcac 42 0 

aacctggagt acaactacaa cagccacaac gtctatatca tggccgacaa gcagaagaac 4 80 

ggcatcaagg tgaacttcaa gatccgccac aacatcgagg aeggcagegt gcagctcgcc 54 0 

gaccactacc agcagaacac ccccatcggc gacggccccg tgctgctgcc cgacaaccac 600 

tacctgagca cccagtccgc cctgagcaaa gaccccaacg agaagegega tcacatggtc 660 

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa 72 0 



<210> 9 

<211> 690 

<212> DNA 

<213> Anemonia ma j ano 



<400> 9 

atggctcttt caaacaagtt tateggagat gacatgaaaa tgacctacca tatggatggc 



60 



tgtgtcaatg 
acgcagactt 
gacatactat 
atgcccgact 
tatgaagatg 
gagcacaaat 
aagacaactg 
ggtgatgtca 
acttcttaca 
attgcgagga 
gcacatataa 



ggcattactt 
cgacttttaa 
ctacagtgtt 
atttcaaaca 
gaggagttgc 
ccacgtttca 
gttgggaccc 
ccgcgttcct 
agacaaaaaa 
ccgaccttga 
cctctgttgt 



taccgtcaaa 
agtcaccatg 
caaatatgga 
agcatttcct 
tacagccagt 
tggagtgaac 
atcttttgag 
catgctgcaa 
accggtgacg 
caaaggtggc 
ccctttctga 



ggtgaaggca 
gccaacggtg 
aatcgatgct 
gacggaatgt 
tgggaaataa 
tttcctgctg 
aaaatgactg 

ggaggtggca 

atgccaccaa 
aacagtgttc 



acgggaagcc 
ggccccttgc 
ttactgcgta 
catatgaaag 
gccttaaagg 
atggacctgt 
tctgcgatgg 
attacagatg 
accatgtggt 
agctgacgga 



atacgaaggg 
attctccttt 
tcctaccagt 
gacttttacc 
caactgcttt 
gatggcgaag 
aatattgaag 
ccaattccac 
ggaacatcgc 
gcacgctgtt 



120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
690 



<210> 10 

<211> 696 

<212> DNA 

<213> Zoanthus sp . 



<400> 10 

atggctcagt 

tgcgtcgatg 

aaacaggcta 

ttgtcagctg 

gactatttca 

gatggagcag 

tatcatgagt 

atgacagata 

ttgaaagggg 

ttcgacacag 

cagcataagc 

gaacatgcta 



caaagcacgg 
gacataaatt 
ttaatctgtg 
cctttaacta 
agaactcgtg 
tttgcatatg 
ccaaatttta 
actgggagcc 
atgtctccat 
tttacaaagc 
tcacccgtga 
ttgcatccgg 



tctaacaaaa 
tgtgatcacg 
tgtggtcgaa 
cggaaacagg 
tcctgctgga 
taatgcagat 
tggagtgaat 
atcctgcgag 
gtacctcctt 
aaagtctgtg 
agaccgcagc 
atctgcattg 



gaaatgacaa 
ggagagggca 
ggtggaccat 
gttttcactg 
tatacatggg 
ataacagtga 
tttcctgctg 
aagatcatac 
ctgaaggatg 
ccaagaaaga 
gatgctaaga 
ccctga 



tgaaataccg 
ttggatatcc 
tgccatttgc 
aatatcctca 
acaggtcttt 
gtgttgaaga 
atggacctgt 
cagtacctaa 
gtgggcgttt 
tgccggactg 
atcagaaatg 



tatggaaggg 
gttcaaaggg 
cgaagacata 
agacatagtt 
tctctttgag 
aaactgcatg 
gatgaaaaag 
gcaggggata 
acggtgccaa 
gcacttcatc 
gcatctgaca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
696 



<210> 11 

<211> 696 

<212> DNA 

<213> Zoanthus sp. 



<400> 11 

atggctcatt 

tgcgtcaacg 

aaacagacta 

ttgtcagctg 

gactatttca 

gatggagcag 

tatcataaga 

atgacaacta 

ctgaaagggg 

ttcgacacag 

cagcataagc 

gagcatgcta 



caaagcacgg 
gacataaatt 
ttaatctgtg 
gctttaagta 
agaactcgtg 
tctgcatatg 
gcatatttaa 
actgggaagc 
atgtctccat 
tttacaaagc 
tcctccgtga 
ttgcattccc 



tctaaaagaa 
tgtgatcacg 
tgtgatcgaa 
cggagacagg 
tcctgctgga 
caatgtagat 
tggaatgaat 
atcctgcgag 
gtacctcctt 
aaagtctgtg 
agaccgcagc 
ttctgccttg 



gaaatgacaa 
ggcgaaggca 
gggggaccat 
attttcactg 
tatacatggg 
ataacagtga 
tttcctgctg 
aagatcatgc 
ctgaaggatg 
ccaagtaaga 
gatgctaaga 
gcctga 



tgaaatacca 
ttggatatcc 
tgccattttc 
aatatcctca 
gcaggtcttt 
gtgtcaaaga 
atggacctgt 
cagtacctaa 
gtgggcgtta 
tgccggagtg 
atcagaagtg 



catggaaggg 
gttcaaaggg 
cgaagacata 
agacatagta 
tctctttgag 
aaactgcatt 
gatgaaaaag 
gcaggggata 
ccggtgccag 
gcacttcatc 
gcagctgaca 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
696 



<210> 12 

<211> 699 

<212> DNA 

<213> Discosoma striata 



<400> 12 

atgagttgtt ccaagagtgt gatcaaggaa gaaatgttga tcgatcttca tctggaagga 

acgttcaatg ggcactactt tgaaataaaa ggcaaaggaa aaggacagcc taatgaaggc 

accaataccg tcacgctcga ggttaccaag ggtggacctc tgccatttgg ttggcatatt 

ttgtgcccac aatttcagta tggaaacaag gcatttgtcc accaccctga caacatacat 



60 
120 
180 
240 
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gattatctaa agctgtcatt tccggaggga tatacatggg aacggtccat gcactttgaa 300 

gacggtggct tgtgttgtat caccaatgat atcagtttga caggcaactg tttctactac 360 

gacatcaagt tcactggctt gaactttcct ccaaatggac ccgttgtgca gaagaagaca 420 

actggctggg aaccgagcac tgagcgtttg tatcctcgtg atggtgtgtt gataggagac 480 

atccatcatg ctctgacagt tgaaggaggt ggtcattacg catgtgacat taaaactgtt 540 

tacagggcca agaaggccgc cttgaagatg ccagggtatc actatgttga caccaaactg 600 

gttatatgga acaacgacaa agaattcatg aaagttgagg agcatgaaat cgccgttgca 660 

cgccaccatc cgttctatga gccaaagaag gataagtaa 699 



<210> 13 
<211> 678 
<212> DNA 

<213> Discosoma sp . 



<400> 13 

atgaggtctt ccaagaatgt tatcaaggag ttcatgaggt ttaaggttcg catggaagga 60 

acggtcaatg ggcacgagtt tgaaatagaa ggcgaaggag aggggaggcc atacgaaggc 120 

cacaataccg taaagcttaa ggtaaccaag gggggacctt tgccatttgc ttgggatatt 180 

ttgtcaccac aatttcagta tggaagcaag gtatatgtca agcaccctgc cgacatacca 240 

gactataaaa agctgtcatt tcctgaagga tttaaatggg aaagggtcat gaactttgaa 300 

gacggtggcg tcgttactgt aacccaggat tccagtttgc aggatggctg tttcatctac 3 60 

aaggtcaagt tcattggcgt gaactttcct tccgatggac ctgttatgca aaagaagaca 420 

atgggctggg aagccagcac tgagcgtttg tatcctcgtg atggcgtgtt gaaaggagag 4 80 

attcataagg ctctgaagct gaaagacggt ggtcattacc tagttgaatt caaaagtatt 540 

tacatggcaa agaagcctgt gcagctacca gggtactact atgttgactc caaactggat 600 

ataacaagcc acaacgaaga ctatacaatc gttgagcagt atgaaagaac cgagggacgc 660 

caccatctgt tcctttaa 678 



<210> 14 
<211> 801 
<212> DNA 

<213> Clavularia sp . 



<400> 14 

atgaagtgta aatttgtgtt ctgcctgtcc ttcttggtcc tcgccatcac aaacgcgaac 60 

atttttttga gaaacgaggc tgacttagaa gagaagacat tgagaatacc aaaagctcta 120 

accaccatgg gtgtgattaa accagacatg aagattaagc tgaagatgga aggaaatgta 180 

aacgggcatg cttttgtgat cgaaggagaa ggagaaggaa agccttacga tgggacacac 240 

actttaaacc tggaagtgaa ggaaggtgcg cctctgcctt tttcttacga tatcttgtca 300 

aacgcgttcc agtacggaaa cagagcattg acaaaatacc cagacgatat agcagactat 3 60 

ttcaagcagt cgtttcccga gggatattcc tgggaaagaa ccatgacttt tgaagacaaa 420 

ggcattgtca aagtgaaaag tgacataagc atggaggaag actcctttat ctatgaaatt 4 80 

cgttttgatg ggatgaactt tcctcccaat ggtccggtta tgcagaaaaa aactttgaag 540 

tgggaaccat ccactgagat tatgtacgtg cgtgatggag tgctggtcgg agatattagc 600 

cattctctgt tgctggaggg aggtggccat taccgatgtg acttcaaaag tatttacaaa 660 



gcaaaaaaag ttgtcaaatt gccagactat cactttgtgg accatcgcat tgagatcttg 
aaccatgaca aggattacaa caaagtaacg ctgtatgaga atgcagttgc tcgctattct 
ttgctgccaa gtcaggccta g 

<210> 15 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PGR 



<400> 15 

gatcggtacc accatggaga tcttcgtgaa gactctg 



37 
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<210> 16 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 
<400> 16 

tgcaggatcc gtgcatccca cctctgagac ggagtaccag 4 0 

<210> 17 
<211> 228 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> UbquitinG76V mutant . 
<400> 17 

atggagatct tcgtgaagac tctgactggt aagaccatca ccctcgaagt ggagccgagt . 60 
gacaccattg agaatgtcaa ggcaaagatc caagacaagg aaggcatccc tcctgaccag 12 0 

cagaggttga tctttgctgg gaaacagctg gaagatggac gcaccctgtc tgactacaac 18 0 

atccagaaag agtccaccct gcacctggta ctccgtctca gaggtgtg 22 8 

<210> 18 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer for PCR 
<400> 18 

cgagatctac catggaaatc ttcgtgaaga ct 

<210> 19 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



32 



<220> 

<223> primer for PCR 
<400> 19 

ggatccgtgg tgcacacctc tg 22 

<210> 20 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 
<400> 20 

gataggatcc ggggcgtggc tgcacccaga aacgctggtg aaagtaaaa 4 9 



<210> 21 
<211> 28 



<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer for PCR 
<400> 21 

gaactctaga ttaccaatgc ttaatcag 2 8 

<210> 22 
<211> 6180 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-Bla construct 



<400> 22 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 3 60 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 4 80 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

gagctcggat ccggggcgtg gctgcaccca gaaacgctgg tgaaagtaaa agatgctgaa 96 0 

gatcagttgg gtgcacgagt gggttacatc gaactggatc tcaacagcgg taagatcctt 102 0 

gagagttttc gccccgaaga acgttttcca atgatgagca cttttaaagt tctgctatgt 1080 

ggcgcggtat tatcccgtat tgacgccggg caagagcaac tcggtcgccg catacactat 114 0 

tctcagaatg acttggttga gtactcacca gtcacagaaa agcatcttac ggatggcatg 1200 

acagtaagag aattatgcag tgctgccata accatgagtg ataacactgc ggccaactta 12 60 

cttctgacaa cgatcggagg accgaaggag ctaaccgctt ttttgcacaa catgggggat 1320 

catgtaactc gccttgatcg ttgggaaccg gagctgaatg aagccatacc aaacgacgag 1380 

cgtgacacca cgatgcctgt agcaatggca acaacgttgc gcaaactatt aactggcgaa 1440 

ctacttactc tagcttcccg gcaacaatta atagactgga tggaggcgga taaagttgca 1500 

ggaccacttc tgcgctcggc ccttccggct ggctggttta ttgctgataa atctggagcc 1560 

ggtgagcgtg ggtctcgcgg tatcattgca gcactggggc cagatggtaa gccctcccgt 162 0 

atcgtagtta tctacacgac ggggagtcag gcaactatgg atgaacgaaa tagacagatc 1680 

gctgagatag gtgcctcact gattaagcat tggtaatcta gagggcccta ttctatagtg 174 0 

tcacctaaat gctagagctc gctgatcagc ctcgactgtg ccttctagtt gccagccatc 1800 

tgttgtttgc ccctcccccg tgccttcctt gaccctggaa ggtgccactc ccactgtcct 1860 

ttcctaataa aatgaggaaa ttgcatcgca ttgtctgagt aggtgtcatt ctattctggg 192 0 

999t9999t9 gggcaggaca gcaaggggga ggattgggaa gacaatagca ggcatgctgg 19 8 0 

ggatgcggtg ggctctatgg cttctgaggc ggaaagaacc agctggggct ctagggggta 2 04 0 

tccccacgcg ccctgtagcg gcgcattaag cgcggcgggt gtggtggtta cgcgcagcgt 2100 

gaccgctaca cttgccagcg ccctagcgcc cgctcctttc gctttcttcc cttcctttct 2160 

cgccacgttc gccggctttc cccgtcaagc tctaaatcgg ggcatccctt tagggttccg 2220 

atttagtgct ttacggcacc tcgaccccaa aaaacttgat tagggtgatg gttcacgtag 2280 

tgggccatcg ccctgataga cggtttttcg ccctttgacg ttggagtcca cgttctttaa 2340 

tagtggactc ttgttccaaa ctggaacaac actcaaccct atctcggtct attcttttga 2400 

tttataaggg attttgggga tttcggccta ttggttaaaa aatgagctga tttaacaaaa 2460 

atttaacgcg aattaattct gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggc 2 52 0 
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tccccaggca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg 2580 

aaagtcccca ggctccccag caggcagaag tatgcaaagc atgcatctca attagtcagc 2640 

aaccatagtc ccgcccctaa ctccgcccat cccgccccta actccgccca gttccgccca 2700 

ttctccgccc catggctgac taattttttt tatttatgca gaggccgagg ccgcctctgc 2760 

ctctgagcta ttccagaagt agtgaggagg cttttttgga ggcctaggct tttgcaaaaa 2 82 0 

gctcccggga gcttgtatat ccattttcgg atctgatcaa gagacaggat gaggatcgtt 2880 

tcgcatgatt gaacaagatg gattgcacgc aggttctccg gccgcttggg tggagaggct 2 94 0 

attcggctat gactgggcac aacagacaat cggctgctct gatgccgccg tgttccggct 3 000 

gtcagcgcag gggcgcccgg ttctttttgt caagaccgac ctgtccggtg ccctgaatga 3 06 0 

actgcaggac gaggcagcgc ggctatcgtg gctggccacg acgggcgttc cttgcgcagc 312 0 

tgtgctcgac gttgtcactg aagcgggaag ggactggctg ctattgggcg aagtgccggg 318 0 

gcaggatctc ctgtcatctc accttgctcc tgccgagaaa gtatccatca tggctgatgc 3240 

aatgcggcgg ctgcatacgc ttgatccggc tacctgccca ttcgaccacc aagcgaaaca 3300 

tcgcatcgag cgagcacgta ctcggatgga agccggtctt gtcgatcagg atgatctgga 3360 

cgaagagcat caggggctcg cgccagccga actgttcgcc aggctcaagg cgcgcatgcc 342 0 

cgacggcgag gatctcgtcg tgacccatgg cgatgcctgc ttgccgaata tcatggtgga 3480 

aaatggccgc ttttctggat tcatcgactg tggccggctg ggtgtggcgg accgctatca 3540 

ggacatagcg ttggctaccc gtgatattgc tgaagagctt ggcggcgaat gggctgaccg 3 60 0 

cttcctcgtg ctttacggta tcgccgctcc cgattcgcag cgcatcgcct tctatcgcct 3660 

tcttgacgag ttcttctgag cgggactctg gggttcgaaa tgaccgacca agcgacgccc 372 0 

aacctgccat cacgagattt cgattccacc gccgccttct atgaaaggtt gggcttcgga 3780 

atcgttttcc gggacgccgg ctggatgatc ctccagcgcg gggatctcat gctggagttc 3 84 0 

ttcgcccacc ccaacttgtt tattgcagct tataatggtt acaaataaag caatagcatc 3 90 0 

acaaatttca caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc 3960 

atcaatgtat cttatcatgt ctgtataccg tcgacctcta gctagagctt ggcgtaatca 402 0 

tggtcatagc tgtttcctgt gtgaaattgt tatccgctca caattccaca caacatacga 4080 

gccggaagca taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt 414 0 

gcgttgcgct cactgcccgc tttccagtcg ggaaacctgt cgtgccagct gcattaatga 4200 

atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc ttcctcgctc 4260 

actgactcgc tgcgctcggt cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg 432 0 

gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg agcaaaaggc 438 0 

cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc 444 0 

ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga 4500 

ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc tgttccgacc 4560 

ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc gctttctcaa 462 0 

tgctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct gggctgtgtg 468 0 

cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 474 0 

aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 4800 

gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta cggctacact 4860 

agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt 492 0 

ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt tgtttgcaag 4 98 0 

cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt ttctacgggg 504 0 

tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 5100 

aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata 5160 

tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc tatctcagcg 522 0 

atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat aactacgata 5280 

cgggagggct taccatctgg ccccagtgct gcaatgatac cgcgagaccc acgctcaccg 5340 

gctccagatt tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 5400 

gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag agtaagtagt 5460 

tcgccagtta atagtttgcg caacgttgtt gccattgcta caggcatcgt ggtgtcacgc 552 0 

tcgtcgtttg gtatggcttc attcagctcc ggttcccaac gatcaaggcg agttacatga 5580 

tcccccatgt tgtgcaaaaa agcggttagc tccttcggtc ctccgatcgt tgtcagaagt 564 0 

aagttggccg cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 5700 

atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc attctgagaa 5760 

tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa tacgggataa taccgcgcca 582 0 

catagcagaa ctttaaaagt gctcatcatt ggaaaacgtt cttcggggcg aaaactctca 5880 

aggatcttac cgctgttgag atccagttcg atgtaaccca ctcgtgcacc caactgatct 5940 

tcagcatctt ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 6000 

gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt cctttttcaa 6060 

tattattgaa gcatttatca gggttattgt ctcatgagcg gatacatatt tgaatgtatt 6120 
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tagaaaaata aacaaatagg ggttccgcgc acatttcccc gaaaagtgcc acctgacgtc 



6180 



<210> 23 
<211> 6411 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-lXUb-Bla construct 
<400> 23 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 18 0 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 42 0 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

, actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 1020 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgt gcaccacgga 1140 

tccggggcgt ggctgcaccc agaaacgctg gtgaaagtaa aagatgctga agatcagttg 1200 

ggtgcacgag tgggttacat cgaactggat ctcaacagcg gtaagatcct tgagagtttt 12 60 

cgccccgaag aacgttttcc aatgatgagc acttttaaag ttctgctatg tggcgcggta 1320 

ttatcccgta ttgacgccgg gcaagagcaa ctcggtcgcc gcatacacta ttctcagaat 1380 

gacttggttg agtactcacc agtcacagaa aagcatctta cggatggcat gacagtaaga 1440 

gaattatgca gtgctgccat aaccatgagt gataacactg cggccaactt acttctgaca 1500 

acgatcggag gaccgaagga gctaaccgct tttttgcaca acatggggga tcatgtaact 1560 

cgccttgatc gttgggaacc ggagctgaat gaagccatac caaacgacga gcgtgacacc 162 0 

acgatgcctg tagcaatggc aacaacgttg cgcaaactat taactggcga actacttact 1680 

ctagcttccc ggcaacaatt aatagactgg atggaggcgg ataaagttgc aggaccactt 1740 

ctgcgctcgg cccttccggc tggctggttt attgctgata aatctggagc cggtgagcgt 1800 

gggtctcgcg gtatcattgc agcactgggg ccagatggta agccctcccg tatcgtagtt 1860 

atctacacga cggggagtca ggcaactatg gatgaacgaa atagacagat cgctgagata 192 0 

ggtgcctcac tgattaagca ttggtaatct agagggccct attctatagt gtcacctaaa 1980 

tgctagagct cgctgatcag cctcgactgt gccttctagt tgccagccat ctgttgtttg 2040 

cccctccccc gtgccttcct tgaccctgga aggtgccact cccactgtcc tttcctaata 2100 

aaatgaggaa attgcatcgc attgtctgag taggtgtcat tctattctgg ggggtggggt 2160 

ggggcaggac agcaaggggg aggattggga agacaatagc aggcatgctg gggatgcggt 2220 

gggctctatg gcttctgagg cggaaagaac cagctggggc tctagggggt atccccacgc 2280 

gccctgtagc ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac 2340 

acttgccagc gccctagcgc ccgctccttt cgctttcttc ccttcctttc tcgccacgtt 2400 

cgccggcttt ccccgtcaag ctctaaatcg gggcatccct ttagggttcc gatttagtgc 2460 

tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc 2520 

gccctgatag acggtttttc gccctttgac gttggagtcc acgttcttta atagtggact 2580 

cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 2640 

gattttgggg atttcggcct attggttaaa aaatgagctg atttaacaaa aafc-trtaacgc 2700 

gaattaattc tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctccccaggc 2760 
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aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accaggtgtg gaaagtcccc 2820 

aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccatagt 2 880 

cccgccccta actccgccca tcccgcccct aactccgccc agttccgccc attctccgcc 2940 

ccatggctga ctaatttttt ttatttatgc agaggccgag gccgcctctg cctctgagct 3 000 

attccagaag tagtgaggag gcttttttgg aggcctaggc ttttgcaaaa agctcccggg 3 060 

agcttgtata tccattttcg gatctgatca agagacagga tgaggatcgt ttcgcatgat 312 0 

tgaacaagat ggattgcacg caggttctcc ggccgcttgg gtggagaggc tattcggcta 3180 

tgactgggca caacagacaa tcggctgctc tgatgccgcc gtgttccggc tgtcagcgca 3240 

ggggcgcccg gttctttttg tcaagaccga cctgtccggt gccctgaatg aactgcagga 3300 

cgaggcagcg cggctatcgt ggctggccac gacgggcgtt ccttgcgcag ctgtgctcga 3 3 60 

cgttgtcact gaagcgggaa gggactggct gctattgggc gaagtgccgg ggcaggatct 3420 

cctgtcatct caccttgctc ctgccgagaa agtatccatc atggctgatg caatgcggcg 3480 

gctgcatacg cttgatccgg ctacctgccc attcgaccac caagcgaaac atcgcatcga 3540 

gcgagcacgt actcggatgg aagccggtct tgtcgatcag gatgatctgg acgaagagca 3600 

tcaggggctc gcgccagccg aactgttcgc caggctcaag gcgcgcatgc ccgacggcga 3660 

ggatctcgtc gtgacccatg gcgatgcctg cttgccgaat atcatggtgg aaaatggccg 3 72 0 

cttttctgga ttcatcgact gtggccggct gggtgtggcg gaccgctatc aggacatagc 3780 

gttggctacc cgtgatattg ctgaagagct tggcggcgaa tgggctgacc gcttcctcgt 3840 

gctttacggt atcgccgctc ccgattcgca gcgcatcgcc ttctatcgcc ttcttgacga 3900 

gttcttctga gcgggactct ggggttcgaa atgaccgacc aagcgacgcc caacctgcca 3 960 

tcacgagatt tcgattccac cgccgccttc tatgaaaggt tgggcttcgg aatcgttttc 4 02 0 

cgggacgccg gctggatgat cctccagcgc ggggatctca tgctggagtt cttcgcccac 4080 

cccaacttgt ttattgcagc ttataatggt tacaaataaa gcaatagcat cacaaatttc 4140 

acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta 4200 

tcttatcatg tctgtatacc gtcgacctct agctagagct tggcgtaatc atggtcatag 4260 

ctgtttcctg tgtgaaattg ttatccgctc acaattccac acaacatacg agccggaagc 4320 

ataaagtgta aagcctgggg tgcctaatga gtgagctaac tcacattaat tgcgttgcgc 4380 

tcactgcccg ctttccagtc gggaaacctg tcgtgccagc tgcattaatg aatcggccaa 444 0 

cgcgcgggga gaggcggttt gcgtattggg cgctcttccg cttcctcgct cactgactcg 4500 

ctgcgctcgg tcgttcggct gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg 4560 

ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag 4 62 0 

gccaggaacc gtaaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac 4680 

gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga 4740 

taccaggcgt ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt 4800 

accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca atgctcacgc 4860 

tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc 4 92 0 

cccgttcagc ccgaccgctg cgccttatcc ggtaactatc gtcttgagtc caacccggta 4980 

agacacgact tatcgccact ggcagcagcc actggtaaca ggattagcag agcgaggtat 5040 

gtaggcggtg ctacagagtt cttgaagtgg tggcctaact acggctacac tagaaggaca 5100 

gtatttggta tctgcgctct gctgaagcca gttaccttcg gaaaaagagt tggtagctct 5160 

tgatccggca aacaaaccac cgctggtagc ggtggttttt ttgtttgcaa gcagcagatt 5220 

acgcgcagaa aaaaaggatc tcaagaagat cctttgatct tttctacggg gtctgacgct 52 80 

cagtggaacg aaaactcacg ttaagggatt ttggtcatga gattatcaaa aaggatcttc 5340 

acctagatcc ttttaaatta aaaatgaagt tttaaatcaa tctaaagtat atatgagtaa 5400 

acttggtctg acagttacca atgcttaatc agtgaggcac ctatctcagc gatctgtcta 5460 

tttcgttcat ccatagttgc ctgactcccc gtcgtgtaga taactacgat acgggagggc 552 0 

ttaccatctg gccccagtgc tgcaatgata ccgcgagacc cacgctcacc ggctccagat 5580 

ttatcagcaa taaaccagcc agccggaagg gccgagcgca gaagtggtcc tgcaacttta 5640 

tccgcctcca tccagtctat taattgttgc cgggaagcta gagtaagtag ttcgccagtt 5700 

aatagtttgc gcaacgttgt tgccattgct acaggcatcg tggtgtcacg ctcgtcgttt 5760 

ggtatggctt cattcagctc cggttcccaa cgatcaaggc gagttacatg atcccccatg 5820 

ttgtgcaaaa aagcggttag ctccttcggt cctccgatcg ttgtcagaag taagttggcc 5880 

gcagtgttat cactcatggt tatggcagca ctgcataatt ctcttactgt catgccatcc 5940 

gtaagatgct tttctgtgac tggtgagtac tcaaccaagt cattctgaga atagtgtatg 6000 

cggcgaccga gttgctcttg cccggcgtca atacgggata ataccgcgcc acatagcaga 6060 

actttaaaag tgctcatcat tggaaaacgt tcttcggggc gaaaactctc aaggatctta 612 0 

ccgctgttga gatccagttc gatgtaaccc actcgtgcac ccaactgatc ttcagcatct 6180 

tttactttca ccagcgtttc tgggtgagca aaaacaggaa ggcaaaatgc cgcaaaaaag 624 0 

ggaataaggg cgacacggaa atgttgaata ctcatactct tcctttttca atattattga 63 00 

agcatttatc agggttattg tctcatgagc ggatacatat ttgaatgtat ttagaaaaat 6360 
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aaacaaatag gggttccgcg cacatttccc cgaaaagtgc cacctgacgt c 



6411 



<210> 24 
<211> 6678 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -2XUb-Bla construct 
<400> 24 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 4 80 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatcc ggggcgtggc tgcacccaga aacgctggtg 1440 

aaagtaaaag atgctgaaga tcagttgggt gcacgagtgg gttacatcga actggatctc 15 00 

aacagcggta agatccttga gagttttcgc cccgaagaac gttttccaat gatgagcact 1560 

tttaaagttc tgctatgtgg cgcggtatta tcccgtattg acgccgggca agagcaactc 1620 

ggtcgccgca tacactattc tcagaatgac ttggttgagt actcaccagt cacagaaaag 1680 

catcttacgg atggcatgac agtaagagaa ttatgcagtg ctgccataac catgagtgat 1740 

aacactgcgg ccaacttact tctgacaacg atcggaggac cgaaggagct aaccgctttt 1800 

ttgcacaaca tgggggatca tgtaactcgc cttgatcgtt gggaaccgga gctgaatgaa 1860 

gccataccaa acgacgagcg tgacaccacg atgcctgtag caatggcaac aacgttgcgc 1920 

aaactattaa ctggcgaact acttactcta gcttcccggc aacaattaat agactggatg 1980 

gaggcggata aagttgcagg accacttctg cgctcggccc ttccggctgg ctggtttatt 2040 

gctgataaat ctggagccgg tgagcgtggg tctcgcggta tcattgcagc actggggcca 2100 

gatggtaagc cctcccgtat cgtagttatc tacacgacgg ggagtcaggc aactatggat 2160 

gaacgaaata gacagatcgc tgagataggt gcctcactga ttaagcattg gtaatctaga 222 0 

gggccctatt ctatagtgtc acctaaatgc tagagctcgc tgatcagcct cgactgtgcc 2280 

ttctagttgc cagccatctg ttgtttgccc ctcccccgtg ccttccttga ccctggaagg 2340 

tgccactccc actgtccttt cctaataaaa tgaggaaatt gcatcgcatt gtctgagtag 2400 

gtgtcattct attctggggg qtqggqtggq gcaqgacagc aagggggagg attgggaaga 24 60 

caatagcagg catgctgggg atgcggtggg ctctatggct tctgaggcgg aaagaaccag 2520 

ctggggctct agggggtatc cccacgcgcc ctgtagcggc gcattaagcg cggcgggtgt 2580 

ggtggttacg cgcagcgtga ccgctacact tgccagcgcc ctagcgcccg ctcctttcgc 2640 

tttcttccct tcctttctcg ccacgttcgc cggctttccc cgtcaagctc taaatcgggg 2700 

catcccttta gggttccgat ttagtgcttt acggcacctc gaccccaaaa aacttgatta 2760 

gggtgatggt tcacgtagtg ggccatcgcc ctgatagacg gtttttcgcc ctttgacgtt 2820 
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ggagtccacg ttctttaata gtggactctt gttccaaact ggaacaacac tcaaccctat 2 880 

ctcggtctat tcttttgatt tataagggat tttggggatt tcggcctatt ggttaaaaaa 2 94 0 

tgagctgatt taacaaaaat ttaacgcgaa ttaattctgt ggaatgtgtg tcagttaggg 3000 

tgtggaaagt ccccaggctc cccaggcagg cagaagtatg caaagcatgc atctcaatta 3060 

gtcagcaacc aggtgtggaa agtccccagg ctccccagca ggcagaagta tgcaaagcat 312 0 

gcatctcaat tagtcagcaa ccatagtccc gcccctaact ccgcccatcc cgcccctaac 3180 

tccgcccagt tccgcccatt ctccgcccca tggctgacta atttttttta tttatgcaga 3240 

ggccgaggcc gcctctgcct ctgagctatt ccagaagtag tgaggaggct tttttggagg 3300 

cctaggcttt tgcaaaaagc tcccgggagc ttgtatatcc attttcggat ctgatcaaga 3360 

gacaggatga ggatcgtttc gcatgattga acaagatgga ttgcacgcag gttctccggc 3420 

cgcttgggtg gagaggctat tcggctatga ctgggcacaa cagacaatcg gctgctctga 34 80 

tgccgccgtg ttccggctgt cagcgcaggg gcgcccggtt ctttttgtca agaccgacct 3540 

gtccggtgcc ctgaatgaac tgcaggacga ggcagcgcgg ctatcgtggc tggccacgac 3600 

gggcgttcct tgcgcagctg tgctcgacgt tgtcactgaa gcgggaaggg actggctgct 3 660 

attgggcgaa gtgccggggc aggatctcct gtcatctcac cttgctcctg ccgagaaagt 3720 

atccatcatg gctgatgcaa tgcggcggct gcatacgctt gatccggcta cctgcccatt 3780 

cgaccaccaa gcgaaacatc gcatcgagcg agcacgtact cggatggaag ccggtcttgt 3 840 

cgatcaggat gatctggacg aagagcatca ggggctcgcg ccagccgaac tgttcgccag 3900 

gctcaaggcg cgcatgcccg acggcgagga tctcgtcgtg acccatggcg atgcctgctt 3960 

gccgaatatc atggtggaaa atggccgctt ttctggattc atcgactgtg gccggctggg 4020 

tgtggcggac cgctatcagg acatagcgtt ggctacccgt gatattgctg aagagcttgg 4080 

cggcgaatgg gctgaccgct tcctcgtgct ttacggtatc gccgctcccg attcgcagcg 4140 

catcgccttc tatcgccttc ttgacgagtt cttctgagcg ggactctggg gttcgaaatg 4200 

accgaccaag cgacgcccaa cctgccatca cgagatttcg attccaccgc cgccttctat 4260 

gaaaggttgg gcttcggaat cgttttccgg gacgccggct ggatgatcct ccagcgcggg 4320 

gatctcatgc tggagttctt cgcccacccc aacttgttta ttgcagctta taatggttac 4380 

aaataaagca atagcatcac aaatttcaca aataaagcat ttttttcact gcattctagt 4440 

tgtggtttgt ccaaactcat caatgtatct tatcatgtct gtataccgtc gacctctagc 4500 

tagagcttgg cgtaatcatg gtcatagctg tttcctgtgt gaaattgtta tccgctcaca 4560 

attccacaca acatacgagc cggaagcata aagtgtaaag cctggggtgc ctaatgagtg 4620 

agctaactca cattaattgc gttgcgctca ctgcccgctt tccagtcggg aaacctgtcg 4680 

tgccagctgc attaatgaat cggccaacgc gcggggagag gcggtttgcg tattgggcgc 4740 

tcttccgctt cctcgctcac tgactcgctg cgctcggtcg ttcggctgcg gcgagcggta 4800 

tcagctcact caaaggcggt aatacggtta tccacagaat caggggataa cgcaggaaag 4 860 

aacatgtgag caaaaggcca gcaaaaggcc aggaaccgta aaaaggccgc gttgctggcg 4 92 0 

tttttccata ggctccgccc ccctgacgag catcacaaaa atcgacgctc aagtcagagg 4980 

tggcgaaacc cgacaggact ataaagatac caggcgtttc cccctggaag ctccctcgtg 5040 

cgctctcctg ttccgaccct gccgcttacc ggatacctgt ccgcctttct cccttcggga 5100 

agcgtggcgc tttctcaatg ctcacgctgt aggtatctca gttcggtgta ggtcgttcgc 5160 

tccaagctgg gctgtgtgca cgaacccccc gttcagcccg accgctgcgc cttatccggt 5220 

aactatcgtc ttgagtccaa cccggtaaga cacgacttat cgccactggc agcagccact 5280 

ggtaacagga ttagcagagc gaggtatgta ggcggtgcta cagagttctt gaagtggtgg 5340 

cctaactacg gctacactag aaggacagta tttggtatct gcgctctgct gaagccagtt 5400 

accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccgc tggtagcggt 5460 

ggtttttttg tttgcaagca gcagattacg cgcagaaaaa aaggatctca agaagatcct 5520 

ttgatctttt ctacggggtc tgacgctcag tggaacgaaa actcacgtta agggattttg 5580 

gtcatgagat tatcaaaaag gatcttcacc tagatccttt taaattaaaa atgaagtttt 5640 

aaatcaatct aaagtatata tgagtaaact tggtctgaca gttaccaatg cttaatcagt 5700 

gaggcaccta tctcagcgat ctgtctattt cgttcatcca tagttgcctg actccccgtc 5760 

gtgtagataa ctacgatacg ggagggctta ccatctggcc ccagtgctgc aatgataccg 5820 

cgagacccac gctcaccggc tccagattta tcagcaataa accagccagc cggaagggcc 5880 

gagcgcagaa gtggtcctgc aactttatcc gcctccatcc agtctattaa ttgttgccgg 5940 

gaagctagag taagtagttc gccagttaat agtttgcgca acgttgttgc cattgctaca 6000 

ggcatcgtgg tgtcacgctc gtcgtttggt atggcttcat tcagctccgg ttcccaacga 6060 

tcaaggcgag ttacatgatc ccccatgttg tgcaaaaaag cggttagctc cttcggtcct 6120 

ccgatcgttg tcagaagtaa gttggccgca gtgttatcac tcatggttat ggcagcactg 6180 

cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg tgagtactca 6240 

accaagtcat tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc ggcgtcaata 6300 

cgggataata ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg aaaacgttct 6360 

tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact 6420 
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cgtgcaccca actgatcttc agcatctttt actttcacca gcgtttctgg gtgagcaaaa 6480 

acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg ttgaatactc 654 0 

atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga 6600 

tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac atttccccga 6660 

aaagtgccac ctgacgtc 6678 



<210> 25 
<211> 6921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -3XUb-Bla construct 



<400> 25 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 3 60 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 4 80 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 6 00 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 7 80 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 10 80 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 12 00 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 12 60 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 15 00 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccggggcgt ggctgcaccc agaaacgctg 16 80 

gtgaaagtaa aagatgctga agatcagttg ggtgcacgag tgggttacat cgaactggat 1740 

ctcaacagcg gtaagatcct tgagagtttt cgccccgaag aacgttttcc aatgatgagc 1800 

acttttaaag ttctgctatg tggcgcggta ttatcccgta ttgacgccgg gcaagagcaa 1860 

ctcggtcgcc gcatacacta ttctcagaat gacttggttg agtactcacc agtcacagaa 1920 

aagcatctta cggatggcat gacagtaaga gaattatgca gtgctgccat aaccatgagt 1980 

gataacactg cggccaactt acttctgaca acgatcggag gaccgaagga gctaaccgct 2 040 

tttttgcaca acatggggga tcatgtaact cgccttgatc gttgggaacc ggagctgaat 2100 

gaagccatac caaacgacga gcgtgacacc acgatgcctg tagcaatggc aacaacgttg 2160 

cgcaaactat taactggcga actacttact ctagcttccc ggcaacaatt aatagactgg 2220 

atggaggcgg ataaagttgc aggaccactt ctgcgctcgg cccttccggc tggctggttt 22 80 

attgctgata aatctggagc cggtgagcgt gggtctcgcg gtatcattgc agcactgggg 2340 

ccagatggta agccctcccg tatcgtagtt atctacacga cggggagtca ggcaactatg 2400 

gatgaacgaa atagacagat cgctgagata ggtgcctcac tgattaagca ttggtaatct 2460 

agagggccct attctatagt gtcacctaaa tgctagagct cgctgatcag cctcgactgt 2 52 0 

gccttctagt tgccagccat ctgttgtttg cccctccccc gtgccttcct tgaccctgga 2580 
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aggtgccact cccactgtcc tttcctaata aaatgaggaa attgcatcgc attgtctgag 2640 

taggtgtcat tctattctgg ggggtggggt ggggcaggac agcaaggggg aggattggga 2700 

agacaatagc aggcatgctg gggatgcggt gggctctatg gcttctgagg cggaaagaac 2760 

cagctggggc tctagggggt atccccacgc gccctgtagc ggcgcattaa gcgcggcggg 2820 

tgtggtggtt acgcgcagcg tgaccgctac acttgccagc gccctagcgc ccgctccttt 2880 

cgctttcttc ccttcctttc tcgccacgtt cgccggcttt ccccgtcaag ctctaaatcg 2940 

gggcatccct ttagggttcc gatttagtgc tttacggcac ctcgacccca aaaaacttga 3000 

ttagggtgat ggttcacgta gtgggccatc gccctgatag acggtttttc gccctttgac 3060 

gttggagtcc acgttcttta atagtggact cttgttccaa actggaacaa cactcaaccc 3120 

tatctcggtc tattcttttg atttataagg gattttgggg atttcggcct attggttaaa 3180 

aaatgagctg atttaacaaa aatttaacgc gaattaattc tgtggaatgt gtgtcagtta 3240 

gggtgtggaa agtccccagg ctccccaggc aggcagaagt atgcaaagca tgcatctcaa 33 00 

ttagtcagca accaggtgtg gaaagtcccc aggctcccca gcaggcagaa gtatgcaaag 3360 

catgcatctc aattagtcag caaccatagt cccgccccta actccgccca tcccgcccct 3420 

aactccgccc agttccgccc attctccgcc ccatggctga ctaatttttt ttatttatgc 3480 

agaggccgag gccgcctctg cctctgagct attccagaag tagtgaggag gcttttttgg 3540 

aggcctaggc ttttgcaaaa agctcccggg agcttgtata tccattttcg gatctgatca 3600 

agagacagga tgaggatcgt ttcgcatgat tgaacaagat ggattgcacg caggttctcc 3 660 

ggccgcttgg gtggagaggc tattcggcta tgactgggca caacagacaa tcggctgctc 3 720 

tgatgccgcc gtgttccggc tgtcagcgca ggggcgcccg gttctttttg tcaagaccga 3 7 80 

cctgtccggt gccctgaatg aactgcagga cgaggcagcg cggctatcgt ggctggccac 3 84 0 

gacgggcgtt ccttgcgcag ctgtgctcga cgttgtcact gaagcgggaa gggactggct 3900 

gctattgggc gaagtgccgg ggcaggatct cctgtcatct caccttgctc ctgccgagaa 3 960 

agtatccatc atggctgatg caatgcggcg gctgcatacg cttgatccgg ctacctgccc 4020 

attcgaccac caagcgaaac atcgcatcga gcgagcacgt actcggatgg aagccggtct 4080 

tgtcgatcag gatgatctgg acgaagagca tcaggggctc gcgccagccg aactgttcgc 4140 

caggctcaag gcgcgcatgc ccgacggcga ggatctcgtc gtgacccatg gcgatgcctg 42 00 

cttgccgaat atcatggtgg aaaatggccg cttttctgga ttcatcgact gtggccggct 4260 

gggtgtggcg gaccgctatc aggacatagc gttggctacc cgtgatattg ctgaagagct 4320 

tggcggcgaa tgggctgacc gcttcctcgt gctttacggt atcgccgctc ccgattcgca 4380 

gcgcatcgcc ttctatcgcc ttcttgacga gttcttctga gcgggactct ggggttcgaa 4440 

atgaccgacc aagcgacgcc caacctgcca tcacgagatt tcgattccac cgccgccttc 4500 

tatgaaaggt tgggcttcgg aatcgttttc cgggacgccg gctggatgat cctccagcgc 4560 

ggggatctca tgctggagtt cttcgcccac cccaacttgt ttattgcagc ttataatggt 4620 

tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc actgcattct 4680 

agttgtggtt tgtccaaact catcaatgta tcttatcatg tctgtatacc gtcgacctct 4740 

agctagagct tggcgtaatc atggtcatag ctgtttcctg tgtgaaattg ttatccgctc 4800 

acaattccac acaacatacg agccggaagc ataaagtgta aagcctgggg tgcctaatga 4860 

gtgagctaac tcacattaat tgcgttgcgc tcactgcccg ctttccagtc gggaaacctg 4920 

tcgtgccagc tgcattaatg aatcggccaa cgcgcgggga gaggcggttt gcgtattggg 4980 

cgctcttccg cttcctcgct cactgactcg ctgcgctcgg tcgttcggct gcggcgagcg 5040 

gtatcagctc actcaaaggc ggtaatacgg ttatccacag aatcagggga taacgcagga 5100 

aagaacatgt gagcaaaagg ccagcaaaag gccaggaacc gtaaaaaggc cgcgttgctg 5160 

gcgtttttcc ataggctccg cccccctgac gagcatcaca aaaatcgacg ctcaagtcag 5220 

aggtggcgaa acccgacagg actataaaga taccaggcgt ttccccctgg aagctccctc 5280 

gtgcgctctc ctgttccgac cctgccgctt accggatacc tgtccgcctt tctcccttcg 5340 

ggaagcgtgg cgctttctca atgctcacgc tgtaggtatc tcagttcggt gtaggtcgtt 5400 

cgctccaagc tgggctgtgt gcacgaaccc cccgttcagc ccgaccgctg cgccttatcc 5460 

ggtaactatc gtcttgagtc caacccggta agacacgact tatcgccact ggcagcagcc 5520 

actggtaaca ggattagcag agcgaggtat gtaggcggtg ctacagagtt cttgaagtgg 5580 

tggcctaact acggctacac tagaaggaca gtatttggta tctgcgctct gctgaagcca 5640 

gttaccttcg gaaaaagagt tggtagctct tgatccggca aacaaaccac cgctggtagc 5700 

ggtggttttt ttgtttgcaa gcagcagatt acgcgcagaa aaaaaggatc tcaagaagat 5760 

cctttgatct tttctacggg gtctgacgct cagtggaacg aaaactcacg ttaagggatt 5820 

ttggtcatga gattatcaaa aaggatcttc acctagatcc ttttaaatta aaaatgaagt 5880 

tttaaatcaa tctaaagtat atatgagtaa acttggtctg acagttacca atgcttaatc 5940 

agtgaggcac ctatctcagc gatctgtcta tttcgttcat ccatagttgc ctgactcccc 6000 

gtcgtgtaga taactacgat acgggagggc ttaccatctg gccccagtgc tgcaatgata 6060 

ccgcgagacc cacgctcacc ggctccagat ttatcagcaa taaaccagcc agccggaagg 6120 

gccgagcgca gaagtggtcc tgcaacttta tccgcctcca tccagtctat taattgttgc 6180 



cgggaagcta 
acaggcatcg 
cgatcaaggc 
cctccgatcg 
ctgcataatt 
tcaaccaagt 
atacgggata 
tcttcggggc 
actcgtgcac 
aaaacaggaa 
ctcatactct 
ggatacatat 
cgaaaagtgc 



gagtaagtag 
tggtgtcacg 
gagttacatg 
ttgtcagaag 
ctcttactgt 
cattctgaga 
ataccgcgcc 
gaaaactctc 
ccaactgatc 
ggcaaaatgc 
tcctttttca 
ttgaatgtat 
cacctgacgt 



ttcgccagtt 
ctcgtcgttt 
atcccccatg 
taagttggcc 
catgccatcc 
atagtgtatg 
acatagcaga 
aaggatctta 
ttcagcatct 
cgcaaaaaag 
atattattga 
ttagaaaaat 
c 
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aatagtttgc 
ggtatggctt 
ttgtgcaaaa 
gcagtgttat 
gtaagatgct 
cggcgaccga 
actttaaaag 
ccgctgttga 
tttactttca 
ggaataaggg 
agcatttatc 
aaacaaatag 



gcaacgttgt 
cattcagctc 
aagcggttag 
cactcatggt 
tttctgtgac 
gttgctcttg 
tgctcatcat 
gatccagttc 
ccagcgtttc 
cgacacggaa 
agggttattg 
gggttccgcg 



tgccattgct 
cggttcccaa 
ctccttcggt 
tatggcagca 
tggtgagtac 
cccggcgtca 
tggaaaacgt 
gatgtaaccc 
tgggtgagca 
atgttgaata 
tctcatgagc 
cacatttccc 



6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6921 



<210> 26 

<211> 7164 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-4XUb-Bla construct 



<400> 26 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaaca.tc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tctaccatgg aaatcttcgt gaagactctg 1680 

actggtaaga ccatcactct cgaagtggag ccgagtgaca ccattgagaa tgtcaaggca 1740 

aagatccaag acaaggaagg catccctcct gaccagcaga ggttgatctt tgctgggaaa 1800 

cagctggaag atggacgcac cctgtctgac tacaacatcc agaaagagtc caccctgcac 1860 

ctggtactcc gtctcagagg tgtgcaccac ggatccgggg cgtggctgca cccagaaacg 192 0 

ctggtgaaag taaaagatgc tgaagatcag ttgggtgcac gagtgggtta catcgaactg 1980 

gatctcaaca gcggtaagat ccttgagagt tttcgccccg aagaacgttt tccaatgatg 2040 

agcactttta aagttctgct atgtggcgcg gtattatccc gtattgacgc cgggcaagag 2100 
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caactcggtc gccgcataca ctattctcag aatgacttgg ttgagtactc accagtcaca 2160 

gaaaagcatc ttacggatgg catgacagta agagaattat gcagtgctgc cataaccatg 2220 

agtgataaca ctgcggccaa cttacttctg acaacgatcg gaggaccgaa ggagctaacc 2280 

gcttttttgc acaacatggg ggatcatgta actcgccttg atcgttggga accggagctg 2340 

aatgaagcca taccaaacga cgagcgtgac accacgatgc ctgtagcaat ggcaacaacg 2400 

ttgcgcaaac tattaactgg cgaactactt actctagctt cccggcaaca attaatagac 2460 

tggatggagg cggataaagt tgcaggacca cttctgcgct cggcccttcc ggctggctgg 2 52 0 

tttattgctg ataaatctgg agccggtgag cgtgggtctc gcggtatcat tgcagcactg 2 580 

gggccagatg gtaagccctc ccgtatcgta gttatctaca cgacggggag tcaggcaact 2 64 0 

atggatgaac gaaatagaca gatcgctgag ataggtgcct cactgattaa gcattggtaa 2 700 

tctagagggc cctattctat agtgtcacct aaatgctaga gctcgctgat cagcctcgac 2 760 

tgtgccttct agttgccagc catctgttgt ttgcccctcc cccgtgcctt ccttgaccct 2820 

ggaaggtgcc actcccactg tcctttccta ataaaatgag gaaattgcat cgcattgtct 2 880 

gagtaggtgt cattctattc tggggggtgg ggtggggcag gacagcaagg gggaggattg 2 94 0 

ggaagacaat agcaggcatg ctggggatgc ggtgggctct atggcttctg aggcggaaag 3 000 

aaccagctgg ggctctaggg ggtatcccca cgcgccctgt agcggcgcat taagcgcggc 3 060 

gggtgtggtg gttacgcgca gcgtgaccgc tacacttgcc agcgccctag cgcccgctcc 3120 

tttcgctttc ttcccttcct ttctcgccac gttcgccggc tttccccgtc aagctctaaa 3180 

tcggggcatc cctttagggt tccgatttag tgctttacgg cacctcgacc ccaaaaaact 3240 

tgattagggt gatggttcac gtagtgggcc atcgccctga tagacggttt ttcgcccttt 3 3 00 

gacgttggag tccacgttct ttaatagtgg actcttgttc caaactggaa caacactcaa 3 360 

ccctatctcg gtctattctt ttgatttata agggattttg gggatttcgg cctattggtt 3420 

aaaaaatgag ctgatttaac aaaaatttaa cgcgaattaa ttctgtggaa tgtgtgtcag 34 80 

ttagggtgtg gaaagtcccc aggctcccca ggcaggcaga agtatgcaaa gcatgcatct 3 540 

caattagtca gcaaccaggt gtggaaagtc cccaggctcc ccagcaggca gaagtatgca 3 60 0 

aagcatgcat ctcaattagt cagcaaccat agtcccgccc ctaactccgc ccatcccgcc 3660 

cctaactccg cccagttccg cccattctcc gccccatggc tgactaattt tttttattta 3720 

tgcagaggcc gaggccgcct ctgcctctga gctattccag aagtagtgag gaggcttttt 3 7 80 

tggaggccta ggcttttgca aaaagctccc gggagcttgt atatccattt tcggatctga 3840 

tcaagagaca ggatgaggat cgtttcgcat gattgaacaa gatggattgc acgcaggttc 3 900 

tccggccgct tgggtggaga ggctattcgg ctatgactgg gcacaacaga caatcggctg 3 960 

ctctgatgcc gccgtgttcc ggctgtcagc gcaggggcgc ccggttcttt ttgtcaagac 4 02 0 

cgacctgtcc ggtgccctga atgaactgca ggacgaggca gcgcggctat cgtggctggc 4 0 80 

cacgacgggc gttccttgcg cagctgtgct cgacgttgtc actgaagcgg gaagggactg 414 0 

gctgctattg ggcgaagtgc cggggcagga tctcctgtca tctcaccttg ctcctgccga 4200 

gaaagtatcc atcatggctg atgcaatgcg gcggctgcat acgcttgatc cggctacctg 4260 

cccattcgac caccaagcga aacatcgcat cgagcgagca cgtactcgga tggaagccgg 432 0 

tcttgtcgat caggatgatc tggacgaaga gcatcagggg ctcgcgccag ccgaactgtt 4380 

cgccaggctc aaggcgcgca tgcccgacgg cgaggatctc gtcgtgaccc atggcgatgc 4440 

ctgcttgccg aatatcatgg tggaaaatgg ccgcttttct ggattcatcg actgtggccg 4500 

gctgggtgtg gcggaccgct atcaggacat agcgttggct acccgtgata ttgctgaaga 4560 

gcttggcggc gaatgggctg accgcttcct cgtgctttac ggtatcgccg ctcccgattc 4620 

gcagcgcatc gccttctatc gccttcttga cgagttcttc tgagcgggac tctggggttc 4680 

gaaatgaccg accaagcgac gcccaacctg ccatcacgag atttcgattc caccgccgcc 4740 

ttctatgaaa ggttgggctt cggaatcgtt ttccgggacg ccggctggat gatcctccag 4800 

cgcggggatc tcatgctgga gttcttcgcc caccccaact tgtttattgc agcttataat 4860 

ggttacaaat aaagcaatag catcacaaat ttcacaaata aagcattttt ttcactgcat 4920 

tctagttgtg gtttgtccaa actcatcaat gtatcttatc atgtctgtat accgtcgacc 4980 

tctagctaga gcttggcgta atcatggtca tagctgtttc ctgtgtgaaa ttgttatccg 5040 

ctcacaattc cacacaacat acgagccgga agcataaagt gtaaagcctg gggtgcctaa 5100 

tgagtgagct aactcacatt aattgcgttg cgctcactgc ccgctttcca gtcgggaaac 5160 

ctgtcgtgcc agctgcatta atgaatcggc caacgcgcgg ggagaggcgg tttgcgtatt 5220 

gggcgctctt ccgcttcctc gctcactgac tcgctgcgct cggtcgttcg gctgcggcga 5280 

gcggtatcag ctcactcaaa ggcggtaata cggttatcca cagaatcagg ggataacgca 534 0 

ggaaagaaca tgtgagcaaa aggccagcaa aaggccagga accgtaaaaa ggccgcgttg 54 0 0 

ctggcgtttt tccataggct ccgcccccct gacgagcatc acaaaaatcg acgctcaagt 5460 

cagaggtggc gaaacccgac aggactataa agataccagg cgtttccccc tggaagctcc 5520 

ctcgtgcgct ctcctgttcc gaccctgccg cttaccggat acctgtccgc ctttctccct 5580 

tcgggaagcg tggcgctttc tcaatgctca cgctgtaggt atctcagttc ggtgtaggtc 5640 

gttcgctcca agctgggctg tgtgcacgaa ccccccgttc agcccgaccg ctgcgcctta 5700 



tccggtaact 
gccactggta 
tggtggccta 
ccagttacct 
agcggtggtt 
gatcctttga 
attttggtca 
agttttaaat 
atcagtgagg 
cccgtcgtgt 
ataccgcgag 
agggccgagc 
tgccgggaag 
gctacaggca 
caacgatcaa 
ggtcctccga 
gcactgcata 
tactcaacca 
tcaatacggg 
cgttcttcgg 
cccactcgtg 
gcaaaaacag 
atactcatac 
agcggataca 
ccccgaaaag 



atcgtcttga 
acaggattag 
actacggcta 
tcggaaaaag 
tttttgtttg 
tcttttctac 
tgagattatc 
caatctaaag 
cacctatctc 
agataactac 
acccacgctc 
gcagaagtgg 
ctagagtaag 
tcgtggtgtc 
ggcgagttac 
tcgttgtcag 
attctcttac 
agtcattctg 
ataataccgc 
ggcgaaaact 
cacccaactg 
gaaggcaaaa 
tcttcctttt 
tatttgaatg 
tgccacctga 



gtccaacccg 
cagagcgagg 
cactagaagg 
agttggtagc 
caagcagcag 
ggggtctgac 
aaaaaggatc 
tatatatgag 
agcgatctgt 
gatacgggag 
accggctcca 
tcctgcaact 
tagttcgcca 
acgctcgtcg 
atgatccccc 
aagtaagttg 
tgtcatgcca 
agaatagtgt 
gccacatagc 
ctcaaggatc 
atcttcagca 
tgccgcaaaa 
tcaatattat 
tatttagaaa 
cgtc 
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gtaagacacg 
tatgtaggcg 
acagtatttg 
tcttgatccg 
attacgcgca 
gctcagtgga 
ttcacctaga 
taaacttggt 
ctatttcgtt 
ggcttaccat 
gatttatcag 
ttatccgcct 
gttaatagtt 
tttggtatgg 
atgttgtgca 
gccgcagtgt 
tccgtaagat 
atgcggcgac 
agaactttaa 
ttaccgctgt 
tcttttactt 
aagggaataa 
tgaagcattt 
aataaacaaa 



acttatcgcc 
gtgctacaga 
gtatctgcgc 
gcaaacaaac 
gaaaaaaagg 
acgaaaactc 
tccttttaaa 
ctgacagtta 
catccatagt 
ctggccccag 
caataaacca 
ccatccagtc 
tgcgcaacgt 
cttcattcag 
aaaaagcggt 
tatcactcat 
gcttttctgt 
cgagttgctc 
aagtgctcat 
tgagatccag 
tcaccagcgt 
gggcgacacg 
atcagggtta 
taggggttcc 



actggcagca 
gttcttgaag 
tctgctgaag 
caccgctggt 
atctcaagaa 
acgttaaggg 
ttaaaaatga 
ccaatgctta 
tgcctgactc 
tgctgcaatg 
gccagccgga 
tattaattgt 
tgttgccatt 
ctccggttcc 
tagctccttc 
ggttatggca 
gactggtgag 
ttgcccggcg 
cattggaaaa 
ttcgatgtaa 
ttctgggtga 
gaaatgttga 
ttgtctcatg 
gcgcacattt 



5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7164 



<210> 27 

<211> 6411 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -Ub-Met-Bla construct 



<400> 27 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 4 80 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 10 80 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgg gatgcacgga 1140 

tccggggcgt ggctgcaccc agaaacgctg gtgaaagtaa aagatgctga agatcagttg 12 00 

ggtgcacgag tgggttacat cgaactggat ctcaacagcg gtaagatcct tgagagtttt 12 60 

cgccccgaag aacgttttcc aatgatgagc acttttaaag ttctgctatg tggcgcggta 1320 

ttatcccgta ttgacgccgg gcaagagcaa ctcggtcgcc gcatacacta ttctcagaat 13 80 
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gacttggttg agtactcacc agtcacagaa aagcatctta cggatggcat gacagtaaga 1440 

gaattatgca gtgctgccat aaccatgagt gataacactg cggccaactt acttctgaca 1500 

acgatcggag gaccgaagga gctaaccgct tttttgcaca acatggggga tcatgtaact 1560 

cgccttgatc gttgggaacc ggagctgaat gaagccatac caaacgacga gcgtgacacc 1620 

acgatgcctg tagcaatggc aacaacgttg cgcaaactat taactggcga actacttact 1680 

ctagcttccc ggcaacaatt aatagactgg atggaggcgg ataaagttgc aggaccactt 174 0 

ctgcgctcgg cccttccggc tggctggttt attgctgata aatctggagc cggtgagcgt 1800 

gggtctcgcg gtatcattgc agcactgggg ccagatggta agccctcccg tatcgtagtt 1860 
atctacacga cggggagtca ggcaactatg gatgaacgaa atagacagat cgctgagata • 1920 

ggtgcctcac tgattaagca ttggtaatct agagggccct attctatagt gtcacctaaa 1980 

tgctagagct cgctgatcag cctcgactgt gccttctagt tgccagccat ctgttgtttg 2040 

cccctccccc gtgccttcct tgaccctgga aggtgccact cccactgtcc tttcctaata 2100 

aaatgaggaa attgcatcgc attgtctgag taggtgtcat tctattctgg ggggtggggt 2160 

ggggcaggac agcaaggggg aggattggga agacaatagc aggcatgctg gggatgcggt 222 0 

gggctctatg gcttctgagg cggaaagaac cagctggggc tctagggggt atccccacgc 2280 

gccctgtagc ggcgcattaa gcgcggcggg tgtggtggtt acgcgcagcg tgaccgctac 2 340 

acttgccagc gccctagcgc ccgctccttt cgctttcttc ccttcctttc tcgccacgtt 2400 

cgccggcttt ccccgtcaag ctctaaatcg gggcatccct ttagggttcc gatttagtgc 2460 

tttacggcac ctcgacccca aaaaacttga ttagggtgat ggttcacgta gtgggccatc 2520 

gccctgatag acggtttttc gccctttgac gttggagtcc acgttcttta atagtggact 2580 

cttgttccaa actggaacaa cactcaaccc tatctcggtc tattcttttg atttataagg 2640 

gattttgggg atttcggcct attggttaaa aaatgagctg atttaacaaa aatttaacgc 2700 

gaattaattc tgtggaatgt gtgtcagtta gggtgtggaa agtccccagg ctccccaggc 2760 

aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accaggtgtg gaaagtcccc 2 820 

aggctcccca gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccatagt 2 880 

cccgccccta actccgccca tcccgcccct aactccgccc agttccgccc attctccgcc 2 940 

ccatggctga ctaatttttt ttatttatgc agaggccgag gccgcctctg cctctgagct 3 000 

attccagaag tagtgaggag gcttttttgg aggcctaggc ttttgcaaaa agctcccggg 3 060 

agcttgtata tccattttcg gatctgatca agagacagga tgaggatcgt ttcgcatgat 3120 

tgaacaagat ggattgcacg caggttctcc ggccgcttgg gtggagaggc tattcggcta 3180 

tgactgggca caacagacaa tcggctgctc tgatgccgcc gtgttccggc tgtcagcgca 3240 

ggggcgcccg gttctttttg tcaagaccga cctgtccggt gccctgaatg aactgcagga 3300 

cgaggcagcg cggctatcgt ggctggccac gacgggcgtt ccttgcgcag ctgtgctcga 3 3 60 

cgttgtcact gaagcgggaa gggactggct gctattgggc gaagtgccgg ggcaggatct 3420 

cctgtcatct caccttgctc ctgccgagaa agtatccatc atggctgatg caatgcggcg 3480 

gctgcatacg cttgatccgg ctacctgccc attcgaccac caagcgaaac atcgcatcga 3 540 

gcgagcacgt actcggatgg aagccggtct tgtcgatcag gatgatctgg acgaagagca 3600 

tcaggggctc gcgccagccg aactgttcgc caggctcaag gcgcgcatgc ccgacggcga 3 660 

ggatctcgtc gtgacccatg gcgatgcctg cttgccgaat atcatggtgg aaaatggccg 3 720 

cttttctgga ttcatcgact gtggccggct gggtgtggcg gaccgctatc aggacatagc 3 780 

gttggctacc cgtgatattg ctgaagagct tggcggcgaa tgggctgacc gcttcctcgt 3 840 

gctttacggt atcgccgctc ccgattcgca gcgcatcgcc ttctatcgcc ttcttgacga 3900 

gttcttctga gcgggactct ggggttcgaa atgaccgacc aagcgacgcc caacctgcca 3 960 

tcacgagatt tcgattccac cgccgccttc tatgaaaggt tgggcttcgg aatcgttttc 4020 

cgggacgccg gctggatgat cctccagcgc ggggatctca tgctggagtt cttcgcccac 4080 

cccaacttgt ttattgcagc ttataatggt tacaaataaa gcaatagcat cacaaatttc 4140 

acaaataaag catttttttc actgcattct agttgtggtt tgtccaaact catcaatgta 4200 

tcttatcatg tctgtatacc gtcgacctct agctagagct tggcgtaatc atggtcatag 4260 

ctgtttcctg tgtgaaattg ttatccgctc acaattccac acaacatacg agccggaagc 4320 

ataaagtgta aagcctgggg tgcctaatga gtgagctaac tcacattaat tgcgttgcgc 4380 

tcactgcccg ctttccagtc gggaaacctg tcgtgccagc tgcattaatg aatcggccaa 4440 

cgcgcgggga gaggcggttt gcgtattggg cgctcttccg cttcctcgct cactgactcg 4500 

ctgcgctcgg tcgttcggct gcggcgagcg gtatcagctc actcaaaggc ggtaatacgg 4560 

ttatccacag aatcagggga taacgcagga aagaacatgt gagcaaaagg ccagcaaaag 4620 

gccaggaacc gtaaaaaggc cgcgttgctg gcgtttttcc ataggctccg cccccctgac 4680 

gagcatcaca aaaatcgacg ctcaagtcag aggtggcgaa acccgacagg actataaaga 474 0 

taccaggcgt ttccccctgg aagctccctc gtgcgctctc ctgttccgac cctgccgctt 4800 

accggatacc tgtccgcctt tctcccttcg ggaagcgtgg cgctttctca atgctcacgc 4860 

tgtaggtatc tcagttcggt gtaggtcgtt cgctccaagc tgggctgtgt gcacgaaccc 4 92 0 

cccgttcagc ccgaccgctg cgccttatcc ggtaactatc gtcttgagtc caacccggta 4980 



agacacgact 
gtaggcggtg 
gtatttggta 
tgatccggca 
acgcgcagaa 
cagtggaacg 
acctagatcc 
acttggtctg 
tttcgttcat 
ttaccatctg 
ttatcagcaa 
tccgcctcca 
aatagtttgc 
ggtatggctt 
ttgtgcaaaa 
gcagtgttat 
gtaagatgct 
cggcgaccga 
actttaaaag 
ccgctgttga 
tttactttca 
ggaataaggg 
agcatttatc 
aaacaaatag 



tatcgccact 
ctacagagtt 
tctgcgctct 
aacaaaccac 
aaaaaggatc 
aaaactcacg 
ttttaaatta 
acagttacca 
ccatagttgc 
gccccagtgc 
taaaccagcc 
tccagtctat 
gcaacgttgt 
cattcagctc 
aagcggttag 
cactcatggt 
tttctgtgac 
gttgctcttg 
tgctcatcat 
gatccagttc 
ccagcgtttc 
cgacacggaa 
agggttattg 
gggttccgcg 



ggcagcagcc 
cttgaagtgg 
gctgaagcca 
cgctggtagc 
tcaagaagat 
ttaagggatt 
aaaatgaagt 
atgcttaatc 
ctgactcccc 
tgcaatgata 
agccggaagg 
taattgttgc 
tgccattgct 
cggttcccaa 
ctccttcggt 
tatggcagca 
tggtgagtac 
cccggcgtca 
tggaaaacgt 
gatgtaaccc 
tgggtgagca 
atgttgaata 
tctcatgagc 
cacatttccc 
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actggtaaca 
tggcctaact 
gttaccttcg 
ggtggttttt 
cctttgatct 
ttggtcatga 
tttaaatcaa 
agtgaggcac 
gtcgtgtaga 
ccgcgagacc 
gccgagcgca 
cgggaagcta 
acaggcatcg 
cgatcaaggc 
cctccgatcg 
ctgcataatt 
tcaaccaagt 
atacgggata 
tcttcggggc 
actcgtgcac 
aaaacaggaa 
ctcatactct 
ggatacatat 
cgaaaagtgc 



ggattagcag 
acggctacac 
gaaaaagagt 
ttgtttgcaa 
tttctacggg 
gattatcaaa 
tctaaagtat 
ctatctcagc 
taactacgat 
cacgctcacc 
gaagtggtcc 
gagtaagtag 
tggtgtcacg 
gagttacatg 
ttgtcagaag 
ctcttactgt 
cattctgaga 
ataccgcgcc 
gaaaactctc 
ccaactgatc 
ggcaaaatgc 
tcctttttca 
ttgaatgtat 
cacctgacgt 



agcgaggtat 
tagaaggaca 
tggtagctct 
gcagcagatt 
gtctgacgct 
aaggatcttc 
atatgagtaa 
gatctgtcta 
acgggagggc 
ggctccagat 
tgcaacttta 
ttcgccagtt 
ctcgtcgttt 
atcccccatg 
taagttggcc 
catgccatcc 
atagtgtatg 
acatagcaga 
aaggatctta 
ttcagcatct 
cgcaaaaaag 
atattattga 
ttagaaaaat 



5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6411 



<210> 28 
<211> 720 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> green fluorescent protein mutant Emerald 



<400> 28 

atggtgagca agggcgagga gctgttcacc ggggtggtgc ccatcctggt cgagctggac 60 

ggcgacgtaa acggccacaa gttcagcgtg tccggcgagg gcgagggcga tgccacctac 12 0 

ggcaagctga ccctgaagtt catctgcacc accggcaagc tgcccgtgcc ctggcccacc 180 

ctcgtgacca ccttcaccta cggcgtgcag tgcttcgccc gctaccccga ccacatgaag 240 

cagcacgact tcttcaagtc cgccatgccc gaaggctacg tccaggagcg caccatcttc 3 00 

ttcaaggacg acggcaacta caagacccgc gccgaggtga agttcgaggg cgacaccctg 360 

gtgaaccgca tcgagctgaa gggcatcgac ttcaaggagg acggcaacat cctggggcac 420 

aagctggagt acaactacaa cagccacaag gtctatatca ccgccgacaa gcagaagaac 480 

ggcatcaagg tgaacttcaa gacccgccac aacatcgagg acggcagcgt gcagctcgcc 54 0 

gaccactacc agcagaacac ccccatcggc gacggccccg tgctgctgcc cgacaaccac 600 

tacctgagca cccagtccgc cctgagcaaa gaccccaacg agaagcgcga tcacatggtc 660 

ctgctggagt tcgtgaccgc cgccgggatc actctcggca tggacgagct gtacaagtaa 720 



<210> 29 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for PCR 



<400> 29 

ggatccgaat tcgccaccat ggtg 



24 
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<210> 30 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for PCR 
<400> 30 

ccggaatcaa agcgcttctc agacttactt 3 0 

<210> 31 
<211> 6340 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-lXUb-GFP construct 



<400> 31 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 1020 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgt gcaccacgga 1140 

tccgaattcg ccaccatggt gagcaagggc gaggagctgt tcaccggggt ggtgcccatc 1200 

ctggtcgagc tggacggcga cgtaaacggc cacaagttca gcgtgtccgg cgagggcgag 12 60 

ggcgatgcca cctacggcaa gctgaccctg aagttcatct gcaccaccgg caagctgccc 132 0 

gtgccctggc ccaccctcgt gaccaccttc acctacggcg tgcagtgctt cgcccgctac 1380 

cccgaccaca tgaagcagca cgacttcttc aagtccgcca tgcccgaagg ctacgtccag 144 0 

gagcgcacca tcttcttcaa ggacgacggc aactacaaga cccgcgccga ggtgaagttc 1500 

gagggcgaca ccctggtgaa ccgcatcgag ctgaagggca tcgacttcaa ggaggacggc 1560 

aacatcctgg ggcacaagct ggagtacaac tacaacagcc acaaggtcta tatcaccgcc 162 0 

gacaagcaga agaacggcat caaggtgaac ttcaagaccc gccacaacat cgaggacggc 1680 

agcgtgcagc tcgccgacca ctaccagcag aacaccccca tcggcgacgg ccccgtgctg 1740 

ctgcccgaca accactacct gagcacccag tccgccctga gcaaagaccc caacgagaag 1800 

cgcgatcaca tggtcctgct ggagttcgtg accgccgccg ggatcactct cggcatggac 1860 

gagctgtaca agtaagtcta gagggcccta ttctatagtg tcacctaaat gctagagctc 1920 

gctgatcagc ctcgactgtg ccttctagtt gccagccatc tgttgtttgc ccctcccccg 1980 

tgccttcctt gaccctggaa ggtgccactc ccactgtcct ttcctaataa aatgaggaaa 2 04 0 

ttgcatcgca ttgtctgagt ' aggtgtcatt ctattctggg gggtggggtg gggcaggaca 2100 

gcaaggggga ggattgggaa gacaatagca ggcatgctgg ggatgcggtg ggctctatgg 2160 

cttctgaggc ggaaagaacc agctggggct ctagggggta tccccacgcg ccctgtagcg 2220 

gcgcattaag cgcggcgggt gtggtggtta cgcgcagcgt gaccgctaca cttgccagcg 2280 

ccctagcgcc cgctcctttc gctttcttcc cttcctttct cgccacgttc gccggctttc 2340 

cccgtcaagc tctaaatcgg ggcatccctt tagggttccg atttagtgct ttacggcacc 2400 
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tcgaccccaa aaaacttgat tagggtgatg gttcacgtag tgggccatcg ccctgataga 2460 

cggtttttcg ccctttgacg ttggagtcca cgttctttaa tagtggactc ttgttccaaa 2520 

ctggaacaac actcaaccct atctcggtct attcttttga tttataaggg attttgggga 2580 

tttcggccta ttggttaaaa aatgagctga tttaacaaaa atttaacgcg aattaattct 2640 

gtggaatgtg tgtcagttag ggtgtggaaa gtccccaggc tccccaggca ggcagaagta 2700 

tgcaaagcat gcatctcaat tagtcagcaa ccaggtgtgg aaagtcccca ggctccccag 2760 

caggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa 2820 

ctccgcccat cccgccccta actccgccca gttccgccca ttctccgccc catggctgac 2880 

taattttttt tatttatgca gaggccgagg ccgcctctgc ctctgagcta ttccagaagt 2 94 0 

agtgaggagg cttttttgga ggcctaggct tttgcaaaaa gctcccggga gcttgtatat 3000 

ccattttcgg atctgatcaa gagacaggat gaggatcgtt tcgcatgatt gaacaagatg 3060 

gattgcacgc aggttctccg gccgcttggg tggagaggct attcggctat gactgggcac 3120 

aacagacaat cggctgctct gatgccgccg tgttccggct gtcagcgcag gggcgcccgg 3180 

ttctttttgt caagaccgac ctgtccggtg ccctgaatga actgcaggac gaggcagcgc 324 0 

ggctatcgtg gctggccacg acgggcgttc cttgcgcagc tgtgctcgac gttgtcactg 3300 

aagcgggaag ggactggctg ctattgggcg aagtgccggg gcaggatctc ctgtcatctc 3360 

accttgctcc tgccgagaaa gtatccatca tggctgatgc aatgcggcgg ctgcatacgc 342 0 

ttgatccggc tacctgccca ttcgaccacc aagcgaaaca tcgcatcgag cgagcacgta 3480 

ctcggatgga agccggtctt gtcgatcagg atgatctgga cgaagagcat caggggctcg 354 0 

cgccagccga actgttcgcc aggctcaagg cgcgcatgcc cgacggcgag gatctcgtcg 3600 

tgacccatgg cgatgcctgc ttgccgaata tcatggtgga aaatggccgc ttttctggat 3660 

tcatcgactg tggccggctg ggtgtggcgg accgctatca ggacatagcg ttggctaccc 372 0 

gtgatattgc tgaagagctt. ggcggcgaat gggctgaccg cttcctcgtg ctttacggta 3780 

tcgccgctcc cgattcgcag cgcatcgcct tctatcgcct tcttgacgag ttcttctgag 3840 

cgggactctg gggttcgaaa tgaccgacca agcgacgccc aacctgccat cacgagattt 3900 

cgattccacc gccgccttct atgaaaggtt gggcttcgga atcgttttcc gggacgccgg 3960 

ctggatgatc ctccagcgcg gggatctcat gctggagttc ttcgcccacc ccaacttgtt 402 0 

tattgcagct tataatggtt acaaataaag caatagcatc acaaatttca caaataaagc 4080 

atttttttca ctgcattcta gttgtggttt gtccaaactc atcaatgtat cttatcatgt 4140 

ctgtataccg tcgacctcta gctagagctt ggcgtaatca tggtcatagc tgtttcctgt 4200 

gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca taaagtgtaa 42 60 

agcctggggt gcctaatgag tgagctaact cacattaatt gcgttgcgct cactgcccgc 4320 

tttccagtcg ggaaacctgt cgtgccagct gcattaatga atcggccaac gcgcggggag 43 8 0 

aggcggtttg cgtattgggc gctcttccgc ttcctcgctc actgactcgc tgcgctcggt 444 0 

cgttcggctg cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga 4500 

atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg ccaggaaccg 456 0 

taaaaaggcc gcgttgctgg cgtttttcca taggctccgc ccccctgacg agcatcacaa 462 0 

aaatcgacgc tcaagtcaga ggtggcgaaa cccgacagga ctataaagat accaggcgtt 4680 

tccccctgga agctccctcg tgcgctctcc tgttccgacc ctgccgctta ccggatacct 4740 

gtccgccttt ctcccttcgg gaagcgtggc gctttctcaa tgctcacgct gtaggtatct 4800 

cagttcggtg taggtcgttc gctccaagct gggctgtgtg cacgaacccc ccgttcagcc 4860 

cgaccgctgc gccttatccg gtaactatcg tcttgagtcc aacccggtaa gacacgactt 4920 

atcgccactg gcagcagcca ctggtaacag gattagcaga gcgaggtatg taggcggtgc 4980 

tacagagttc ttgaagtggt ggcctaacta cggctacact agaaggacag tatttggtat 504 0 

ctgcgctctg ctgaagccag ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa 5100 

acaaaccacc gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa 5160 

aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctc agtggaacga 522 0 

aaactcacgt taagggattt tggtcatgag attatcaaaa aggatcttca cctagatcct 5280 

tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa cttggtctga 534 0 

cagttaccaa tgcttaatca gtgaggcacc tatctcagcg atctgtctat ttcgttcatc 5400 

catagttgcc tgactccccg tcgtgtagat aactacgata cgggagggct taccatctgg 54 60 

ccccagtgct gcaatgatac cgcgagaccc acgctcaccg gctccagatt tatcagcaat 552 0 

aaaccagcca gccggaaggg ccgagcgcag aagtggtcct gcaactttat ccgcctccat 5580 

ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgcg 5640 

caacgttgtt gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc 5700 

attcagctcc ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa 5760 

agcggttagc tccttcggtc ctccgatcgt tgtcagaagt aagttggccg cagtgttatc 5820 

actcatggtt atggcagcac tgcataattc tcttactgtc atgccatccg taagatgctt 5880 

ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 5940 

ttgctcttgc ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt 6000 
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gctcatcatt ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag 6060 

atccagttcg atgtaaccca ctcgtgcacc caactgatct tcagcatctt ttactttcac 6120 

cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagg gaataagggc 6180 

gacacggaaa tgttgaatac tcatactctt cctttttcaa tattattgaa gcatttatca 6240 

gggttattgt ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaatagg 63 00 

ggttccgcgc acatttcccc gaaaagtgcc acctgacgtc 6340 



<210> 32 

<211> 6607 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-2XUb-GFP construct 



<400> 32 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatcc gaattcgcca ccatggtgag caagggcgag 1440 

gagctgttca ccggggtggt gcccatcctg gtcgagctgg acggcgacgt aaacggccac 1500 

aagttcagcg tgtccggcga gggcgagggc gatgccacct acggcaagct gaccctgaag 1560 

ttcatctgca ccaccggcaa gctgcccgtg ccctggccca ccctcgtgac caccttcacc 1620 

tacggcgtgc agtgcttcgc ccgctacccc gaccacatga agcagcacga cttcttcaag 1680 

tccgccatgc ccgaaggcta cgtccaggag cgcaccatct tcttcaagga cgacggcaac 1740 

tacaagaccc gcgccgaggt gaagttcgag ggcgacaccc tggtgaaccg catcgagctg 1800 

aagggcatcg acttcaagga ggacggcaac atcctggggc acaagctgga gtacaactac 1860 

aacagccaca aggtctatat caccgccgac aagcagaaga acggcatcaa ggtgaacttc 1920 

aagacccgcc acaacatcga ggacggcagc gtgcagctcg ccgaccacta ccagcagaac 1980 

acccccatcg gcgacggccc cgtgctgctg cccgacaacc actacctgag cacccagtcc 2040 

gccctgagca aagaccccaa cgagaagcgc gatcacatgg tcctgctgga gttcgtgacc 2100 

gccgccggga tcactctcgg catggacgag ctgtacaagt aagtctagag ggccctattc 2160 

tatagtgtca cctaaatgct agagctcgct gatcagcctc gactgtgcct tctagttgcc 2220 

agccatctgt tgtttgcccc tcccccgtgc cttccttgac cctggaaggt gccactccca 2280 

ctgtcctttc ctaataaaat gaggaaattg catcgcattg tctgagtagg tgtcattcta 2340 

ttctgggggg tggggtgggg caggacagca agggggagga ttgggaagac aatagcaggc 2400 



atgctgggga tgcggtgggc tctatggctt ctgaggcgga aagaaccagc tggggctcta 
gggggtatcc ccacgcgccc tgtagcggcg cattaagcgc ggcgggtgtg gtggttacgc 
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gcagcgtgac cgctacactt gccagcgccc tagcgcccgc tcctttcgct ttcttccctt 2580 

cctttctcgc cacgttcgcc ggctttcccc gtcaagctct aaatcggggc atccctttag 2640 

ggttccgatt tagtgcttta cggcacctcg accccaaaaa acttgattag ggtgatggtt 2700 

cacgtagtgg gccatcgccc tgatagacgg tttttcgccc tttgacgttg gagtccacgt 2760 

tctttaatag tggactcttg ttccaaactg gaacaacact caaccctatc tcggtctatt 2820 

cttttgattt ataagggatt ttggggattt cggcctattg gttaaaaaat gagctgattt 2880 

aacaaaaatt taacgcgaat. taattctgtg gaatgtgtgt cagttagggt gtggaaagtc 2 94 0 

cccaggctcc ccaggcaggc agaagtatgc aaagcatgca tctcaattag tcagcaacca 3000 

ggtgtggaaa gtccccaggc tccccagcag gcagaagtat gcaaagcatg catctcaatt 3060 

agtcagcaac catagtcccg cccctaactc cgcccatccc gcccctaact ccgcccagtt 3120 

ccgcccattc tccgccccat ggctgactaa ttttttttat ttatgcagag gccgaggccg 3180 

cctctgcctc tgagctattc cagaagtagt gaggaggctt ttttggaggc ctaggctttt 3240 

gcaaaaagct cccgggagct tgtatatcca ttttcggatc tgatcaagag acaggatgag 33 00 

gatcgtttcg catgattgaa caagatggat tgcacgcagg ttctccggcc gcttgggtgg 3360 

agaggctatt cggctatgac tgggcacaac agacaatcgg ctgctctgat gccgccgtgt 342 0 

tccggctgtc agcgcagggg cgcccggttc tttttgtcaa gaccgacctg tccggtgccc 3480 

tgaatgaact gcaggacgag gcagcgcggc tatcgtggct ggccacgacg ggcgttcctt 3540 

gcgcagctgt gctcgacgtt gtcactgaag cgggaaggga ctggctgcta ttgggcgaag 3 600 

tgccggggca ggatctcctg tcatctcacc ttgctcctgc cgagaaagta tccatcatgg 3660 

ctgatgcaat gcggcggctg catacgcttg atccggctac ctgcccattc gaccaccaag 3720 

cgaaacatcg catcgagcga gcacgtactc ggatggaagc cggtcttgtc gatcaggatg 3780 

atctggacga agagcatcag gggctcgcgc cagccgaact gttcgccagg ctcaaggcgc 3 84 0 

gcatgcccga cggcgaggat ctcgtcgtga cccatggcga tgcctgcttg ccgaatatca 3900 

tggtggaaaa tggccgcttt tctggattca tcgactgtgg ccggctgggt gtggcggacc 3960 

gctatcagga catagcgttg gctacccgtg atattgctga agagcttggc ggcgaatggg 4 02 0 

ctgaccgctt cctcgtgctt tacggtatcg ccgctcccga ttcgcagcgc atcgccttct 4080 

atcgccttct tgacgagttc ttctgagcgg gactctgggg ttcgaaatga ccgaccaagc 4140 

gacgcccaac ctgccatcac gagatttcga ttccaccgcc gccttctatg aaaggttggg 4200 

cttcggaatc gttttccggg acgccggctg gatgatcctc cagcgcgggg atctcatgct 42 60 

ggagttcttc gcccacccca acttgtttat tgcagcttat aatggttaca aataaagcaa 4320 

tagcatcaca aatttcacaa ataaagcatt tttttcactg cattctagtt gtggtttgtc 43 80 

caaactcatc aatgtatctt atcatgtctg tataccgtcg acctctagct agagcttggc 4440 

gtaatcatgg tcatagctgt ttcctgtgtg aaattgttat ccgctcacaa ttccacacaa 4500 

catacgagcc ggaagcataa agtgtaaagc ctggggtgcc taatgagtga gctaactcac 4560 

attaattgcg ttgcgctcac tgcccgcttt ccagtcggga aacctgtcgt gccagctgca 4620 

ttaatgaatc ggccaacgcg cggggagagg cggtttgcgt attgggcgct cttccgcttc 4680 

ctcgctcact gactcgctgc gctcggtcgt tcggctgcgg cgagcggtat cagctcactc 4740 

aaaggcggta atacggttat ccacagaatc aggggataac gcaggaaaga acatgtgagc 4800 

aaaaggccag caaaaggcca ggaaccgtaa aaaggccgcg ttgctggcgt ttttccatag 4860 

gctccgcccc cctgacgagc atcacaaaaa tcgacgctca agtcagaggt ggcgaaaccc 4 92 0 

gacaggacta taaagatacc aggcgtttcc ccctggaagc tccctcgtgc gctctcctgt 4980 

tccgaccctg ccgcttaccg gatacctgtc cgcctttctc ccttcgggaa gcgtggcgct 5040 

ttctcaatgc tcacgctgta ggtatctcag ttcggtgtag gtcgttcgct ccaagctggg 5100 

ctgtgtgcac gaaccccccg ttcagcccga ccgctgcgcc ttatccggta actatcgtct 5160 

tgagtccaac ccggtaagac acgacttatc gccactggca gcagccactg gtaacaggat 522 0 

tagcagagcg aggtatgtag gcggtgctac agagttcttg aagtggtggc ctaactacgg 52 80 

ctacactaga aggacagtat ttggtatctg cgctctgctg aagccagtta ccttcggaaa 5340 

aagagttggt agctcttgat ccggcaaaca aaccaccgct ggtagcggtg gtttttttgt 5400 

ttgcaagcag cagattacgc gcagaaaaaa aggatctcaa gaagatcctt tgatcttttc 5460 

tacggggtct gacgctcagt ggaacgaaaa ctcacgttaa gggattttgg tcatgagatt 552 0 

atcaaaaagg atcttcacct agatcctttt aaattaaaaa tgaagtttta aatcaatcta 5580 

aagtatatat gagtaaactt ggtctgacag ttaccaatgc ttaatcagtg aggcacctat 5640 

ctcagcgatc tgtctatttc gttcatccat agttgcctga ctccccgtcg tgtagataac 5700 

tacgatacgg gagggcttac catctggccc cagtgctgca atgataccgc gagacccacg 5760 

ctcaccggct ccagatttat cagcaataaa ccagccagcc ggaagggccg agcgcagaag 5820 

tggtcctgca actttatccg cctccatcca gtctattaat tgttgccggg aagctagagt 5880 

aagtagttcg ccagttaata gtttgcgcaa cgttgttgcc attgctacag gcatcgtggt 5940 

gtcacgctcg tcgtttggta tggcttcatt cagctccggt tcccaacgat caaggcgagt 6000 

tacatgatcc cccatgttgt gcaaaaaagc ggttagctcc ttcggtcctc cgatcgttgt 6060 

cagaagtaag ttggccgcag tgttatcact catggttatg gcagcactgc ataattctct 6120 



tactgtcatg 
ctgagaatag 
cgcgccacat 
actctcaagg 
ctgatcttca 
aaatgccgca 
ttttcaatat 
atgtatttag 
tgacgtc 



ccatccgtaa 
tgtatgcggc 
agcagaactt 
atcttaccgc 
gcatctttta 
aaaaagggaa 
tattgaagca 
aaaaataaac 



gatgcttttc 
gaccgagttg 
taaaagtgct 
tgttgagatc 
ctttcaccag 
taagggcgac 
tttatcaggg 
aaataggggt 



29 

tgtgactggt 
ctcttgcccg 
catcattgga 
cagttcgatg 
cgtttctggg 
acggaaatgt 
ttattgtctc 
tccgcgcaca 



gagtactcaa 
gcgtcaatac 
aaacgttctt 
taacccactc 
tgagcaaaaa 
tgaatactca 
atgagcggat 
tttccccgaa 



ccaagtcatt 
gggataatac 
cggggcgaaa 
gtgcacccaa 
caggaaggca 
tactcttcct 
acatatttga 
aagtgccacc 



6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6607 



<210> 33 
<211> 6850 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-GFP construct 



<400> 33 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 3 60 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 42 0 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 12 00 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 12 60 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 8 0 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 144 0 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 15 6 0 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 162 0 

gtactccgtc tcagaggtgt gcaccacgga tccgaattcg ccaccatggt gagcaagggc 1680 

gaggagctgt tcaccggggt ggtgcccatc ctggtcgagc tggacggcga cgtaaacggc 1740 

cacaagttca gcgtgtccgg cgagggcgag ggcgatgcca cctacggcaa gctgaccctg 1800 

aagttcatct gcaccaccgg caagctgccc gtgccctggc ccaccctcgt gaccaccttc 1860 

acctacggcg tgcagtgctt cgcccgctac cccgaccaca tgaagcagca cgacttcttc 192 0 

aagtccgcca tgcccgaagg ctacgtccag gagcgcacca tcttcttcaa ggacgacggc 198 0 

aactacaaga cccgcgccga ggtgaagttc gagggcgaca ccctggtgaa ccgcatcgag 2 04 0 

ctgaagggca tcgacttcaa ggaggacggc aacatcctgg ggcacaagct ggagtacaac 2100 

tacaacagcc acaaggtcta tatcaccgcc gacaagcaga agaacggcat caaggtgaac 2160 

ttcaagaccc gccacaacat cgaggacggc agcgtgcagc tcgccgacca ctaccagcag 2220 

aacaccccca tcggcgacgg ccccgtgctg ctgcccgaca accactacct gagcacccag 2280 

tccgccctga gcaaagaccc caacgagaag cgcgatcaca tggtcctgct ggagttcgtg 2 340 
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accgccgccg ggatcactct cggcatggac gagctgtaca agtaagtcta gagggcccta 2400 

ttctatagtg tcacctaaat gctagagctc gctgatcagc ctcgactgtg ccttctagtt 2460 

gccagccatc tgttgtttgc ccctcccccg tgccttcctt gaccctggaa ggtgccactc 2520 

ccactgtcct ttcctaataa aatgaggaaa ttgcatcgca ttgtctgagt aggtgtcatt 2580 

ctattctggg gggtggggtg gggcaggaca gcaaggggga ggattgggaa gacaatagca 2 64 0 

ggcatgctgg ggatgcggtg ggctctatgg cttctgaggc ggaaagaacc agctggggct 2700 

ctagggggta tccccacgcg ccctgtagcg gcgcattaag cgcggcgggt gtggtggtta 2 760 

cgcgcagcgt gaccgctaca cttgccagcg ccctagcgcc cgctcctttc gctttcttcc 2 820 

cttcctttct cgccacgttc gccggctttc cccgtcaagc tctaaatcgg ggcatccctt 2880 

tagggttccg atttagtgct ttacggcacc tcgaccccaa aaaacttgat tagggtgatg 2940 

gttcacgtag tgggccatcg ccctgataga cggtttttcg ccctttgacg ttggagtcca 3000 

cgttctttaa tagtggactc ttgttccaaa ctggaacaac actcaaccct atctcggtct 3060 

attcttttga tttataaggg attttgggga tttcggccta ttggttaaaa aatgagctga 3120 

tttaacaaaa atttaacgcg aattaattct gtggaatgtg tgtcagttag ggtgtggaaa 318 0 

gtccccaggc tccccaggca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa 3240 

ccaggtgtgg aaagtcccca ggctccccag caggcagaag tatgcaaagc atgcatctca 3300 

attagtcagc aaccatagtc ccgcccctaa ctccgcccat cccgccccta actccgccca 3360 

gttccgccca ttctccgccc catggctgac taattttttt tatttatgca gaggccgagg 3420 

ccgcctctgc ctctgagcta ttccagaagt agtgaggagg cttttttgga ggcctaggct 3480 

tttgcaaaaa gctcccggga gcttgtatat ccattttcgg atctgatcaa gagacaggat 3540 

gaggatcgtt tcgcatgatt gaacaagatg gattgcacgc aggttctccg gccgcttggg 3 600 

tggagaggct attcggctat gactgggcac aacagacaat cggctgctct gatgccgccg 3 660 

tgttccggct gtcagcgcag gggcgcccgg ttctttttgt caagaccgac ctgtccggtg 3 72 0 

ccctgaatga actgcaggac gaggcagcgc ggctatcgtg gctggccacg acgggcgttc 3780 

cttgcgcagc tgtgctcgac gttgtcactg aagcgggaag ggactggctg ctattgggcg 3 84 0 

aagtgccggg gcaggatctc ctgtcatctc accttgctcc tgccgagaaa gtatccatca 3 900 

tggctgatgc aatgcggcgg ctgcatacgc ttgatccggc tacctgccca ttcgaccacc 3 960 

aagcgaaaca tcgcatcgag cgagcacgta ctcggatgga agccggtctt gtcgatcagg 4 02 0 

atgatctgga cgaagagcat caggggctcg cgccagccga actgttcgcc aggctcaagg 4080 

cgcgcatgcc cgacggcgag gatctcgtcg tgacccatgg cgatgcctgc ttgccgaata 414 0 

tcatggtgga aaatggccgc ttttctggat tcatcgactg tggccggctg ggtgtggcgg 4200 

accgctatca ggacatagcg ttggctaccc gtgatattgc tgaagagctt ggcggcgaat 4260 

gggctgaccg cttcctcgtg ctttacggta tcgccgctcc cgattcgcag cgcatcgcct 4320 

tctatcgcct tcttgacgag ttcttctgag cgggactctg gggttcgaaa tgaccgacca 4380 

agcgacgccc aacctgccat cacgagattt cgattccacc gccgccttct atgaaaggtt 4440 

gggcttcgga atcgttttcc gggacgccgg ctggatgatc ctccagcgcg gggatctcat 4500 

gctggagttc ttcgcccacc ccaacttgtt tattgcagct tataatggtt acaaataaag 4560 

caatagcatc acaaatttca caaataaagc atttttttca ctgcattcta gttgtggttt 4620 

gtccaaactc atcaatgtat cttatcatgt ctgtataccg tcgacctcta gctagagctt 4680 

ggcgtaatca tggtcatagc tgtttcctgt gtgaaattgt tatccgctca caattccaca 4740 

caacatacga gccggaagca taaagtgtaa agcctggggt gcctaatgag tgagctaact 4800 

cacattaatt gcgttgcgct cactgcccgc tttccagtcg ggaaacctgt cgtgccagct 4860 

gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc gctcttccgc 4 92 0 

ttcctcgctc actgactcgc tgcgctcggt cgttcggctg cggcgagcgg tatcagctca 4980 

ctcaaaggcg gtaatacggt tatccacaga atcaggggat aacgcaggaa agaacatgtg 5040 

agcaaaaggc cagcaaaagg ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca 5100 

taggctccgc ccccctgacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa 5160 

cccgacagga ctataaagat accaggcgtt tccccctgga agctccctcg tgcgctctcc 5220 

tgttccgacc ctgccgctta ccggatacct gtccgccttt ctcccttcgg gaagcgtggc 5280 

gctttctcaa tgctcacgct gtaggtatct cagttcggtg taggtcgttc gctccaagct 5340 

gggctgtgtg cacgaacccc ccgttcagcc cgaccgctgc gccttatccg gtaactatcg 5400 

tcttgagtcc aacccggtaa gacacgactt atcgccactg gcagcagcca ctggtaacag 5460 

gattagcaga gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta 552 0 

cggctacact agaaggacag tatttggtat ctgcgctctg ctgaagccag ttaccttcgg 5580 

aaaaagagtt ggtagctctt gatccggcaa acaaaccacc gctggtagcg gtggtttttt 5640 

tgtttgcaag cagcagatta cgcgcagaaa aaaaggatct caagaagatc ctttgatctt 5700 

ttctacgggg tctgacgctc agtggaacga aaactcacgt taagggattt tggtcatgag 5760 

attatcaaaa aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat 582 0 

ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca gtgaggcacc 5880 

tatctcagcg atctgtctat ttcgttcatc catagttgcc tgactccccg tcgtgtagat 5940 



aactacgata 
acgctcaccg 
aagtggtcct 
agtaagtagt 
ggtgtcacgc 
agttacatga 
tgtcagaagt 
tcttactgtc 
attctgagaa 
taccgcgcca 
aaaactctca 
caactgatct 
gcaaaatgcc 
cctttttcaa 
tgaatgtatt 
acctgacgtc 



cgggagggct 
gctccagatt 
gcaactttat 
tcgccagtta 
tcgtcgtttg 
tcccccatgt 
aagttggccg 
atgccatccg 
tagtgtatgc 
catagcagaa 
aggatcttac 
tcagcatctt 
gcaaaaaagg 
tattattgaa 
tagaaaaata 



taccatctgg 
tatcagcaat 
ccgcctccat 
atagtttgcg 
gtatggcttc 
tgtgcaaaaa 
cagtgttatc 
taagatgctt 
ggcgaccgag 
ctttaaaagt 
cgctgttgag 
ttactttcac 
gaataagggc 
gcatttatca 
aacaaatagg 
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ccccagtgct 
aaaccagcca 
ccagtctatt 
caacgttgtt 
attcagctcc 
agcggttagc 
actcatggtt 
ttctgtgact 
ttgctcttgc 
gctcatcatt 
atccagttcg 
cagcgtttct 
gacacggaaa 
gggttattgt 
ggttccgcgc 



gcaatgatac 
gccggaaggg 
aattgttgcc 
gccattgcta 
ggttcccaac 
tccttcggtc 
atggcagcac 
ggtgagtact 
ccggcgtcaa 
ggaaaacgtt 
atgtaaccca 
gggtgagcaa 
tgttgaatac 
ctcatgagcg 
acatttcccc 



cgcgagaccc 
ccgagcgcag 
gggaagctag 
caggcatcgt 
gatcaaggcg 
ctccgatcgt 
tgcataattc 
caaccaagtc 
tacgggataa 
cttcggggcg 
ctcgtgcacc 
aaacaggaag 
tcatactctt 
gatacatatt 
gaaaagtgcc 



6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6850 



<210> 34 

<211> 7093 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-4XUb-GFP construct 



<400> 34 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tctaccatgg aaatcttcgt gaagactctg 1680 

actggtaaga ccatcactct cgaagtggag ccgagtgaca ccattgagaa tgtcaaggca 174 0 

aagatccaag acaaggaagg catccctcct gaccagcaga ggttgatctt tgctgggaaa 1800 

cagctggaag atggacgcac cctgtctgac tacaacatcc agaaagagtc caccctgcac 1860 

ctggtactcc gtctcagagg tgtgcaccac ggatccgaat tcgccaccat ggtgagcaag 1920 
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ggcgaggagc tgttcaccgg ggtggtgccc atcctggtcg agctggacgg cgacgtaaac 1980 

ggccacaagt tcagcgtgtc cggcgagggc gagggcgatg ccacctacgg caagctgacc 2 04 0 

ctgaagttca tctgcaccac cggcaagctg cccgtgccct ggcccaccct cgtgaccacc 2100 

ttcacctacg gcgtgcagtg cttcgcccgc taccccgacc acatgaagca gcacgacttc 2160 

ttcaagtccg ccatgcccga aggctacgtc caggagcgca ccatcttctt caaggacgac 2220 

ggcaactaca agacccgcgc cgaggtgaag ttcgagggcg acaccctggt gaaccgcatc 2280 

gagctgaagg gcatcgactt caaggaggac ggcaacatcc tggggcacaa gctggagtac 2 34 0 

aactacaaca gccacaaggt ctatatcacc gccgacaagc agaagaacgg catcaaggtg 2400 

aacttcaaga cccgccacaa catcgaggac ggcagcgtgc agctcgccga ccactaccag 2460 

cagaacaccc ccatcggcga cggccccgtg ctgctgcccg acaaccacta cctgagcacc 2520 

cagtccgccc tgagcaaaga ccccaacgag aagcgcgatc acatggtcct gctggagttc 2580 

gtgaccgccg ccgggatcac tctcggcatg gacgagctgt acaagtaagt ctagagggcc 2640 

ctattctata gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgccttcta 2700 

gttgccagcc atctgttgtt tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca 2760 

ctcccactgt cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc 2820 

attctattct ggggggtggg gtggggcagg acagcaaggg ggaggattgg gaagacaata 2 8 80 

gcaggcatgc tggggatgcg gtgggctcta tggcttctga ggcggaaaga accagctggg 2 94 0 

gctctagggg gtatccccac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg 3 000 

ttacgcgcag cgtgaccgct acacttgcca gcgccctagc gcccgctcct ttcgctttct 3060 

tcccttcctt tctcgccacg ttcgccggct ttccccgtca agctctaaat cggggcatcc 3120 

ctttagggtt ccgatttagt gctttacggc acctcgaccc caaaaaactt gattagggtg 3180 

atggttcacg tagtgggcca tcgccctgat agacggtttt tcgccctttg acgttggagt 3240 

ccacgttctt taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg 3300 

tctattcttt tgatttataa gggattttgg ggatttcggc ctattggtta aaaaatgagc 3360 

tgatttaaca aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt tagggtgtgg 3420 

aaagtcccca ggctccccag gcaggcagaa gtatgcaaag catgcatctc aattagtcag 3480 

caaccaggtg tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc 3 54 0 

tcaattagtc agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc 3600 

ccagttccgc ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg 3660 

aggccgcctc tgcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag 3 72 0 

gcttttgcaa aaagctcccg ggagcttgta tatccatttt cggatctgat caagagacag 3780 

gatgaggatc gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgctt 3 84 0 

gggtggagag gctattcggc tatgactggg cacaacagac aatcggctgc tctgatgccg 3 900 

ccgtgttccg gctgtcagcg caggggcgcc cggttctttt tgtcaagacc gacctgtccg 3 960 

gtgccctgaa tgaactgcag gacgaggcag cgcggctatc gtggctggcc acgacgggcg 4 02 0 

ttccttgcgc agctgtgctc gacgttgtca ctgaagcggg aagggactgg ctgctattgg 4080 

gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttgc tcctgccgag aaagtatcca 4140 

tcatggctga tgcaatgcgg cggctgcata cgcttgatcc ggctacctgc ccattcgacc 4200 

accaagcgaa acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatc 4260 

aggatgatct ggacgaagag catcaggggc tcgcgccagc cgaactgttc gccaggctca 4320 

aggcgcgcat gcccgacggc gaggatctcg tcgtgaccca tggcgatgcc tgcttgccga 4380 

atatcatggt ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg 4440 

cggaccgcta tcaggacata gcgttggcta cccgtgatat tgctgaagag cttggcggcg 4500 

aatgggctga ccgcttcctc gtgctttacg gtatcgccgc tcccgattcg cagcgcatcg 4560 

ccttctatcg ccttcttgac gagttcttct gagcgggact ctggggttcg aaatgaccga 4620 

ccaagcgacg cccaacctgc catcacgaga tttcgattcc accgccgcct tctatgaaag 4680 

gttgggcttc ggaatcgttt tccgggacgc cggctggatg atcctccagc gcggggatct 4740 

catgctggag ttcttcgccc accccaactt gtttattgca gcttataatg gttacaaata 4800 

aagcaatagc atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg 4860 

tttgtccaaa ctcatcaatg tatcttatca tgtctgtata ccgtcgacct ctagctagag 4920 

cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc 4980 

acacaacata cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta 5040 

actcacatta attgcgttgc gctcactgcc cgctttccag tcgggaaacc tgtcgtgcca 5100 

gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc 5160 

cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc 5220 

tcactcaaag gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat 5280 

gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt 5340 

ccataggctc cgcccccctg acgagcatca caaaaatcga cgctcaagtc agaggtggcg 5400 

aaacccgaca ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc 5460 

tcctgttccg accctgccgc ttaccggata cctgtccgcc tttctccctt cgggaagcgt 5520 



ggcgctttct 
gctgggctgt 
tcgtcttgag 
caggattagc 
ctacggctac 
cggaaaaaga 
ttttgtttgc 
cttttctacg 
gagattatca 
aatctaaagt 
acctatctca 
gataactacg 
cccacgctca 
cagaagtggt 
tagagtaagt 
cgtggtgtca 
gcgagttaca 
cgttgtcaga 
ttctcttact 
gtcattctga 
taataccgcg 
gcgaaaactc 
acccaactga 
aaggcaaaat 
cttccttttt 
atttgaatgt 
gccacctgac 



caatgctcac 
gtgcacgaac 
tccaacccgg 
agagcgaggt 
actagaagga 
gttggtagct 
aagcagcaga 
gggtctgacg 
aaaaggatct 
atatatgagt 
gcgatctgtc 
atacgggagg 
ccggctccag 
cctgcaactt 
agttcgccag 
cgctcgtcgt 
tgatccccca 
agtaagttgg 
gtcatgccat 
gaatagtgta 
ccacatagca 
tcaaggatct 
tcttcagcat 
gccgcaaaaa 
caatattatt 
atttagaaaa 
gtc 



gctgtaggta 
cccccgttca 
taagacacga 
atgtaggcgg 
cagtatttgg 
cttgatccgg 
ttacgcgcag 
ctcagtggaa 
tcacctagat 
aaacttggtc 
tatttcgttc 
gcttaccatc 
atttatcagc 
tatccgcctc 
ttaatagttt 
ttggtatggc 
tgttgtgcaa 
ccgcagtgtt 
ccgtaagatg 
tgcggcgacc 
gaactttaaa 
taccgctgtt 
cttttacttt 
agggaataag 
gaagcattta 
ataaacaaat 
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tctcagttcg 
gcccgaccgc 
cttatcgcca 
tgctacagag 
tatctgcgct 
caaacaaacc 
aaaaaaagga 
cgaaaactca 
ccttttaaat 
tgacagttac 
atccatagtt 
tggccccagt 
aataaaccag 
catccagtct 
gcgcaacgtt 
ttcattcagc 
aaaagcggtt 
atcactcatg 
cttttctgtg 
gagttgctct 
agtgctcatc 
gagatccagt 
caccagcgtt 
ggcgacacgg 
tcagggttat 
aggggttccg 



gtgtaggtcg 
tgcgccttat 
ctggcagcag 
ttcttgaagt 
ctgctgaagc 
accgctggta 
tctcaagaag 
cgttaaggga 
taaaaatgaa 
caatgcttaa 
gcctgactcc 
gctgcaatga 
ccagccggaa 
attaattgtt 
gttgccattg 
tccggttccc 
agctccttcg 
gttatggcag 
actggtgagt 
tgcccggcgt 
attggaaaac 
tcgatgtaac 
tctgggtgag 
aaatgttgaa 
tgtctcatga 
cgcacatttc 



ttcgctccaa 
ccggtaacta 
ccactggtaa 
ggtggcctaa 
cagttacctt 
gcggtggttt 
atcctttgat 
ttttggtcat 
gttttaaatc 
tcagtgaggc 
ccgtcgtgta 
taccgcgaga 
gggccgagcg 
gccgggaagc 
ctacaggcat 
aacgatcaag 
gtcctccgat 
cactgcataa 
actcaaccaa 
caatacggga 
gttcttcggg 
ccactcgtgc 
caaaaacagg 
tactcatact 
gcggatacat 
cccgaaaagt 



5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7093 



<210> 35 

<211> 834 

<212> DNA 

<213> Homo sapiens 



<400> 35 

atggagaaca ctgaaaactc agtggattca aaatccatta aaaatttgga accaaagatc 60 

atacatggaa gcgaatcaat ggactctgga atatccctgg acaacagtta taaaatggat 12 0 

tatcctgaga tgggtttatg tataataatt aataataaga attttcataa aagcactgga 180 

atgacatctc ggtctggtac agatgtcgat gcagcaaacc tcagggaaac attcagaaac 240 

ttgaaatatg aagtcaggaa taaaaatgat cttacacgtg aagaaattgt ggaattgatg 3 00 

cgtgatgttt ctaaagaaga tcacagcaaa aggagcagtt ttgtttgtgt gcttctgagc 3 60 

catggtgaag aaggaataat ttttggaaca aatggacctg ttgacctgaa aaaaataaca 42 0 

aactttttca gaggggatcg ttgtagaagt ctaactggaa aacccaaact tttcattatt 480 

caggcctgcc gtggtacaga actggactgt ggcattgaga cagacagtgg tgttgatgat 54 0 

gacatggcgt gtcataaaat accagtggag gccgacttct tgtatgcata ctccacagca 600 

cctggttatt attcttggcg aaattcaaag gatggctcct ggttcatcca gtcgctttgt 660 

gccatgctga aacagtatgc cgacaagctt gaatttatgc acattcttac ccgggttaac 720 

cgaaaggtgg caacagaatt tgagtccttt tcctttgacg ctacttttca tgcaaagaaa 780 

cagattccat gtattgtttc catgctcaca aaagaactct atttttatca ctaa 834 



<210> 36 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 
<400> 36 
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cggatccaac actgaaaact cagtggattc aaaatccatt aaaaatttgg 



50 



<210> 37 

<211> 48 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 

<400> 37 

cggatccgtg ataaaaatag agttcttttg tgagcatgga aacaatac 48 

<210> 38 
<211> 6436 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-lXUb-C3 construct 



<400> 38 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 1020 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgt gcaccacgga 1140 

tccaacactg aaaactcagt ggattcaaaa tccattaaaa atttggaacc aaagatcata 1200 

catggaagcg aatcaatgga ctctggaata tccctggaca acagttataa aatggattat 1260 

cctgagatgg gtttatgtat aataattaat aataagaatt ttcataaaag cactggaatg 1320 

acatctcggt ctggtacaga tgtcgatgca gcaaacctca gggaaacatt cagaaacttg 1380 

aaatatgaag tcaggaataa aaatgatctt acacgtgaag aaattgtgga attgatgcgt 1440 

gatgtttcta aagaagatca cagcaaaagg agcagttttg tttgtgtgct tctgagccat 1500 

ggtgaagaag gaataatttt tggaacaaat ggacctgttg acctgaaaaa aataacaaac 1560 

tttttcagag gggatcgttg tagaagtcta actggaaaac ccaaactttt cattattcag 1620 

gcctgccgtg gtacagaact ggactgtggc attgagacag acagtggtgt tgatgatgac 1680 

atggcgtgtc ataaaatacc agtggaggcc gacttcttgt atgcatactc cacagcacct 1740 

ggttattatt cttggcgaaa ttcaaaggat ggctcctggt tcatccagtc gctttgtgcc 1800 

atgctgaaac agtatgccga caagcttgaa tttatgcaca ttcttacccg ggttaaccga 1860 

aaggtggcaa cagaatttga gtccttttcc tttgacgcta cttttcatgc aaagaaacag 1920 

attccatgta ttgtttccat gctcacaaaa gaactctatt tttatcacgg atcctagagg 1980 

gccctattct atagtgtcac ctaaatgcta gagctcgctg atcagcctcg actgtgcctt 2 040 

ctagttgcca gccatctgtt gtttgcccct cccccgtgcc ttccttgacc ctggaaggtg 2100 

ccactcccac tgtcctttcc taataaaatg aggaaattgc atcgcattgt ctgagtaggt 2160 

gtcattctat tctggggggt ggggtggggc aggacagcaa gggggaggat tgggaagaca 2220 

atagcaggca tgctggggat gcggtgggct ctatggcttc tgaggcggaa agaaccagct 2280 
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ggggctctag ggggtatccc cacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg 2340 

tggttacgcg cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt 2400 

tcttcccttc ctttctcgcc acgttcgccg gctttccccg tcaagctcta aatcggggca 2460 

tccctttagg gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg 2520 

gtgatggttc acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg 2580 

agtccacgtt ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct 2640 

cggtctattc ttttgattta taagggattt tggggatttc ggcctattgg ttaaaaaatg 2700 

agctgattta acaaaaattt aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg 2760 

tggaaagtcc ccaggctccc caggcaggca gaagtatgca aagcatgcat ctcaattagt 2820 

cagcaaccag gtgtggaaag tccccaggct ccccagcagg cagaagtatg caaagcatgc 2880 

atctcaatta gtcagcaacc atagtcccgc ccctaactcc gcccatcccg cccctaactc 2940 

cgcccagttc cgcccattct ccgccccatg gctgactaat tttttttatt tatgcagagg 3000 

ccgaggccgc ctctgcctct gagctattcc agaagtagtg aggaggcttt tttggaggcc 3060 

taggcttttg caaaaagctc ccgggagctt gtatatccat tttcggatct gatcaagaga 3120 

caggatgagg atcgtttcgc atgattgaac aagatggatt gcacgcaggt tctccggccg 3180 

cttgggtgga gaggctattc ggctatgact gggcacaaca gacaatcggc tgctctgatg 3240 

ccgccgtgtt ccggctgtca gcgcaggggc gcccggttct ttttgtcaag accgacctgt 3300 

ccggtgccct gaatgaactg caggacgagg cagcgcggct atcgtggctg gccacgacgg 3360 

gcgttccttg cgcagctgtg ctcgacgttg tcactgaagc gggaagggac tggctgctat 3420 

tgggcgaagt gccggggcag gatctcctgt catctcacct tgctcctgcc gagaaagtat 3480 

ccatcatggc tgatgcaatg cggcggctgc atacgcttga tccggctacc tgcccattcg 3540 

accaccaagc gaaacatcgc atcgagcgag cacgtactcg gatggaagcc ggtcttgtcg 3600 

atcaggatga tctggacgaa gagcatcagg ggctcgcgcc agccgaactg ttcgccaggc 3 660 

tcaaggcgcg catgcccgac ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc 3720 

cgaatatcat ggtggaaaat ggccgctttt ctggattcat cgactgtggc cggctgggtg 3780 

tggcggaccg ctatcaggac atagcgttgg ctacccgtga tattgctgaa gagcttggcg 3 840 

gcgaatgggc tgaccgcttc ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca 3 900 

tcgccttcta tcgccttctt gacgagttct tctgagcggg actctggggt .tcgaaatgac 3 960 

cgaccaagcg acgcccaacc tgccatcacg agatttcgat tccaccgccg ccttctatga 4020 

aaggttgggc ttcggaatcg ttttccggga cgccggctgg atgatcctcc agcgcgggga 4080 

tctcatgctg gagttcttcg cccaccccaa cttgtttatt gcagcttata atggttacaa 4140 

ataaagcaat agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg 4200 

tggtttgtcc aaactcatca atgtatctta tcatgtctgt ataccgtcga cctctagcta 4260 

gagcttggcg taatcatggt catagctgtt tcctgtgtga aattgttatc cgctcacaat 4320 

tccacacaac atacgagccg gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag 4380 

ctaactcaca ttaattgcgt tgcgctcact gcccgctttc cagtcgggaa acctgtcgtg 4440 

ccagctgcat taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc 4500 

ttccgcttcc tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc 4560 

agctcactca aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa 4620 

catgtgagca aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt 4680 

tttccatagg ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg 4740 

gcgaaacccg acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg 4800 

ctctcctgtt ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag 4860 

cgtggcgctt tctcaatgct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc 4920 

caagctgggc tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa 4980 

ctatcgtctt gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg 5040 

taacaggatt agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc 5100 

taactacggc tacactagaa ggacagtatt tggtatctgc gctctgctga agccagttac 5160 

cttcggaaaa agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggtgg 5220 

tttttttgtt tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt 5280 

gatcttttct acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt 5340 

catgagatta tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa 5400 

atcaatctaa agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga 5460 

ggcacctatc tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt 5520 

gtagataact acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg 5580 

agacccacgc tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga 5640 

gcgcagaagt ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga 5700 

agctagagta agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg 5760 

catcgtggtg tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc 5820 

aaggcgagtt acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc 5880 



gatcgttgtc 
taattctctt 
caagtcattc 
ggataatacc 
ggggcgaaaa 
tgcacccaac 
aggaaggcaa 
actcttcctt 
catatttgaa 
agtgccacct 



agaagtaagt 
actgtcatgc 
tgagaatagt 
gcgccacata 
ctctcaagga 
tgatcttcag 
aatgccgcaa 
tttcaatatt 
tgtatttaga 
gacgtc 



tggccgcagt 
catccgtaag 
gtatgcggcg 
gcagaacttt 
tcttaccgct 
catcttttac 
aaaagggaat 
attgaagcat 
aaaataaaca 
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gttatcactc 
atgcttttct 
accgagttgc 
aaaagtgctc 
gttgagatcc 
tttcaccagc 
aagggcgaca 
ttatcagggt 
aataggggtt 



atggttatgg 
gtgactggtg 
tcttgcccgg 
atcattggaa 
agttcgatgt 
gtttctgggt 
cggaaatgtt 
tattgtctca 
ccgcgcacat 



cagcactgca 
agtactcaac 
cgtcaatacg 
aacgttcttc 
aacccactcg 
gagcaaaaac 
gaatactcat 
tgagcggata 
ttccccgaaa 



5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6436 



<210> 39 
<211> 6703 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-2XUb-C3 construct 



<400> 39 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 3 60 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 78 0 
gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 
gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 108 0 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 114 0 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatcc aacactgaaa actcagtgga ttcaaaatcc 144 0 

attaaaaatt tggaaccaaa gatcatacat ggaagcgaat caatggactc tggaatatcc 1500 

ctggacaaca gttataaaat ggattatcct gagatgggtt tatgtataat aattaataat 1560 

aagaattttc ataaaagcac tggaatgaca tctcggtctg gtacagatgt cgatgcagca 162 0 

aacctcaggg aaacattcag aaacttgaaa tatgaagtca ggaataaaaa tgatcttaca 1680 

cgtgaagaaa ttgtggaatt gatgcgtgat gtttctaaag aagatcacag caaaaggagc 174 0 

agttttgttt gtgtgcttct gagccatggt gaagaaggaa taatttttgg aacaaatgga 1800 

cctgttgacc tgaaaaaaat aacaaacttt ttcagagggg atcgttgtag aagtctaact 1860 

ggaaaaccca aacttttcat tattcaggcc tgccgtggta cagaactgga ctgtggcatt 192 0 

gagacagaca gtggtgttga tgatgacatg gcgtgtcata aaataccagt ggaggccgac 1980 

ttcttgtatg catactccac agcacctggt tattattctt ggcgaaattc aaaggatggc 2 04 0 

tcctggttca tccagtcgct ttgtgccatg ctgaaacagt atgccgacaa gcttgaattt 2100 

atgcacattc ttacccgggt taaccgaaag gtggcaacag aatttgagtc cttttccttt 2160 



gacgctactt ttcatgcaaa gaaacagatt ccatgtattg tttccatgct cacaaaagaa 
ctctattttt atcacggatc ctagagggcc ctattctata gtgtcaccta aatgctagag 
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ctcgctgatc agcctcgact gtgccttcta gttgccagcc atctgttgtt tgcccctccc 2340 

ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt cctttcctaa taaaatgagg 2400 

aaattgcatc gcattgtctg agtaggtgtc attctattct ggggggtggg gtggggcagg 2460 

acagcaaggg ggaggattgg gaagacaata gcaggcatgc tggggatgcg gtgggctcta 2 52 0 

tggcttctga ggcggaaaga accagctggg gctctagggg gtatccccac gcgccctgta 2580 

gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag cgtgaccgct acacttgcca 2640 

gcgccctagc gcccgctcct ttcgctttct tcccttcctt tctcgccacg ttcgccggct 2700 

ttccccgtca agctctaaat cggggcatcc ctttagggtt ccgatttagt gctttacggc 2760 

acctcgaccc caaaaaactt gattagggtg atggttcacg tagtgggcca tcgccctgat 2 820 

agacggtttt tcgccctttg acgttggagt ccacgttctt taatagtgga ctcttgttcc 2 880 

aaactggaac aacactcaac cctatctcgg tctattcttt tgatttataa gggattttgg 2940 

ggatttcggc ctattggtta aaaaatgagc tgatttaaca aaaatttaac gcgaattaat 3000 

tctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag gcaggcagaa 3 0 60 

gtatgcaaag catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc 3120 

cagcaggcag aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgcccc 3180 

taactccgcc catcccgccc ctaactccgc ccagttccgc ccattctccg ccccatggct 3240 

gactaatttt ttttatttat gcagaggccg aggccgcctc tgcctctgag ctattccaga 33 00 

agtagtgagg aggctttttt ggaggcctag gcttttgcaa aaagctcccg ggagcttgta 3360 

tatccatttt cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag 342 0 

atggattgca cgcaggttct ccggccgctt gggtggagag gctattcggc tatgactggg 34 80 

cacaacagac aatcggctgc tctgatgccg ccgtgttccg gctgtcagcg caggggcgcc 3540 

cggttctttt tgtcaagacc gacctgtccg gtgccctgaa tgaactgcag gacgaggcag 3600 

cgcggctatc gtggctggcc acgacgggcg ttccttgcgc agctgtgctc gacgttgtca 3660 

ctgaagcggg aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat 3 72 0 

ctcaccttgc tcctgccgag aaagtatcca tcatggctga tgcaatgcgg cggctgcata 37 80 

cgcttgatcc ggctacctgc ccattcgacc accaagcgaa acatcgcatc gagcgagcac 3 840 

gtactcggat ggaagccggt cttgtcgatc aggatgatct ggacgaagag catcaggggc 3 9 00 

tcgcgccagc cgaactgttc gccaggctca aggcgcgcat gcccgacggc gaggatctcg 3 960 

tcgtgaccca tggcgatgcc tgcttgccga atatcatggt ggaaaatggc cgcttttctg 4020 

gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta 4080 

cccgtgatat tgctgaagag cttggcggcg aatgggctga ccgcttcctc gtgctttacg 4140 

gtatcgccgc tcccgattcg cagcgcatcg ccttctatcg ccttcttgac gagttcttct 4200 

gagcgggact ctggggttcg aaatgaccga ccaagcgacg cccaacctgc catcacgaga 4260 

tttcgattcc accgccgcct tctatgaaag gttgggcttc ggaatcgttt tccgggacgc 4320 

cggctggatg atcctccagc gcggggatct catgctggag ttcttcgccc accccaactt 43 80 

gtttattgca gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa 4440 

agcatttttt tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 4500 

tgtctgtata ccgtcgacct ctagctagag cttggcgtaa tcatggtcat agctgtttcc 4560 

tgtgtgaaat tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg 4620 

taaagcctgg ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc 4680 

cgctttccag tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg 4740 

gagaggcggt ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc 4800 

ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac 4860 

agaatcaggg gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa 4 92 0 

ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca 4980 
caaaaatcga cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc . 5040 

gtttccccct ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata 5100 

cctgtccgcc tttctccctt cgggaagcgt ggcgctttct caatgctcac gctgtaggta 5160 

tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca 5220 

gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga 52 80 

cttatcgcca ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg 5340 

tgctacagag ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg 54 00 

tatctgcgct ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg 5460 

caaacaaacc accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag 5520 

aaaaaaagga tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa 5580 

cgaaaactca cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat 5640 

ccttttaaat taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc 5700 

tgacagttac caatgcttaa tcagtgaggc acctatctca gcgatctgtc tatttcgttc 5760 

atccatagtt gcctgactcc ccgtcgtgta gataactacg atacgggagg gcttaccatc 5820 

tggccccagt gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagc 5880 



aataaaccag 
catccagtct 
gcgcaacgtt 
ttcattcagc 
aaaagcggtt 
atcactcatg 
cttttctgtg 
gagttgctct 
agtgctcatc 
gagatccagt 
caccagcgtt 
ggcgacacgg 
tcagggttat 
aggggttccg 



ccagccggaa 
attaattgtt 
gttgccattg 
tccggttccc 
agctccttcg 
gttatggcag 
actggtgagt 
tgcccggcgt 
attggaaaac 
tcgatgtaac 
tctgggtgag 
aaatgttgaa 
tgtctcatga 
cgcacatttc 



gggccgagcg 
gccgggaagc 
ctacaggcat 
aacgatcaag 
gtcctccgat 
cactgcataa 
actcaaccaa 
caatacggga 
gttcttcggg 
ccactcgtgc 
caaaaacagg 
tactcatact 
gcggatacat 
cccgaaaagt 
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cagaagtggt 
tagagtaagt 
cgtggtgtca 
gcgagttaca 
cgttgtcaga 
ttctcttact 
gtcattctga 
taataccgcg 
gcgaaaactc 
acccaactga 
aaggcaaaat 
cttccttttt 
atttgaatgt 
gccacctgac 



cctgcaactt 
agttcgccag 
cgctcgtcgt 
tgatccccca 
agtaagttgg 
gtcatgccat 
gaatagtgta 
ccacatagca 
tcaaggatct 
tcttcagcat 
gccgcaaaaa 
caatattatt 
atttagaaaa 
gtc 



tatccgcctc 
ttaatagttt 
ttggtatggc 
tgttgtgcaa 
ccgcagtgtt 
ccgtaagatg 
tgcggcgacc 
gaactttaaa 
taccgctgtt 
cttttacttt 
agggaataag 
gaagcattta 
ataaacaaat 



5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6703 



<210> 40 
<211> 6946 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-C3 construct 



<400> 40 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gta.ctccgtc tcagaggtgt gcaccacgga tccaacactg aaaactcagt ggattcaaaa 1680 

tccattaaaa atttggaacc aaagatcata catggaagcg aatcaatgga ctctggaata 1740 

tccctggaca acagttataa aatggattat cctgagatgg gtttatgtat aataattaat 1800 

aataagaatt ttcataaaag cactggaatg acatctcggt ctggtacaga tgtcgatgca 1860 

gcaaacctca gggaaacatt cagaaacttg aaatatgaag tcaggaataa aaatgatctt 192 0 

acacgtgaag aaattgtgga attgatgcgt gatgtttcta aagaagatca cagcaaaagg 1980 

agcagttttg tttgtgtgct tctgagccat ggtgaagaag gaataatttt tggaacaaat 2040 
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ggacctgttg acctgaaaaa aataacaaac tttttcagag gggatcgttg tagaagtcta 2100 

actggaaaac ccaaactttt cattattcag gcctgccgtg gtacagaact ggactgtggc 2160 

attgagacag acagtggtgt tgatgatgac atggcgtgtc ataaaatacc agtggaggcc 222 0 

gacttcttgt atgcatactc cacagcacct ggttattatt cttggcgaaa ttcaaaggat 2280 

ggctcctggt tcatccagtc gctttgtgcc atgctgaaac agtatgccga caagcttgaa 2340 

tttatgcaca ttcttacccg ggttaaccga aaggtggcaa cagaatttga gtccttttcc 2400 

tttgacgcta cttttcatgc aaagaaacag attccatgta ttgtttccat gctcacaaaa 2460 

gaactctatt tttatcacgg atcctagagg gccctattct atagtgtcac ctaaatgcta 2520 

gagctcgctg atcagcctcg actgtgcctt ctagttgcca gccatctgtt gtttgcccct 2580 

cccccgtgcc ttccttgacc ctggaaggtg ccactcccac tgtcctttcc taataaaatg 2640 

aggaaattgc atcgcattgt ctgagtaggt gtcattctat tctggggggt ggggtggggc 2700 

aggacagcaa gggggaggat tgggaagaca atagcaggca tgctggggat gcggtgggct 2 760 

ctatggcttc tgaggcggaa agaaccagct ggggctctag ggggtatccc cacgcgccct 2 820 

gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg cagcgtgacc gctacacttg 2 880 

ccagcgccct agcgcccgct cctttcgctt tcttcccttc ctttctcgcc acgttcgccg 2940 

gctttccccg tcaagctcta aatcggggca tccctttagg gttccgattt agtgctttac 3000 

ggcacctcga ccccaaaaaa cttgattagg gtgatggttc acgtagtggg ccatcgccct 3 060 

gatagacggt ttttcgccct ttgacgttgg agtccacgtt ctttaatagt ggactcttgt 3120 ; 

tccaaactgg aacaacactc aaccctatct cggtctattc ttttgattta taagggattt 3180 

tggggatttc ggcctattgg ttaaaaaatg agctgattta acaaaaattt aacgcgaatt 3240 

aattctgtgg aatgtgtgtc agttagggtg tggaaagtcc ccaggctccc caggcaggca 3 3 00 

gaagtatgca aagcatgcat ctcaattagt cagcaaccag gtgtggaaag tccccaggct 3360 

ccccagcagg cagaagtatg caaagcatgc atctcaatta gtcagcaacc atagtcccgc 3420 

ccctaactcc gcccatcccg cccctaactc cgcccagttc cgcccattct ccgccccatg 3480 

gctgactaat tttttttatt tatgcagagg ccgaggccgc ctctgcctct gagctattcc 3540 

agaagtagtg aggaggcttt tttggaggcc taggcttttg caaaaagctc ccgggagctt 3600 

gtatatccat tttcggatct gatcaagaga caggatgagg atcgtttcgc atgattgaac 3 660 

aagatggatt gcacgcaggt tctccggccg cttgggtgga gaggctattc ggctatgact 3 720 

gggcacaaca gacaatcggc tgctctgatg ccgccgtgtt ccggctgtca gcgcaggggc 3780 

gcccggttct ttttgtcaag accgacctgt ccggtgccct gaatgaactg caggacgagg 3 84 0 

cagcgcggct atcgtggctg gccacgacgg gcgttccttg cgcagctgtg ctcgacgttg 3 900 

tcactgaagc gggaagggac tggctgctat tgggcgaagt gccggggcag gatctcctgt 3 960 

catctcacct tgctcctgcc gagaaagtat ccatcatggc tgatgcaatg cggcggctgc 4020 

atacgcttga tccggctacc tgcccattcg accaccaagc gaaacatcgc atcgagcgag 4080 

cacgtactcg gatggaagcc ggtcttgtcg atcaggatga tctggacgaa gagcatcagg 4140 

ggctcgcgcc agccgaactg ttcgccaggc tcaaggcgcg catgcccgac ggcgaggatc 42 00 

tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat ggtggaaaat ggccgctttt 42 60 

ctggattcat cgactgtggc cggctgggtg tggcggaccg ctatcaggac atagcgttgg 4320 

ctacccgtga tattgctgaa gagcttggcg gcgaatgggc tgaccgcttc ctcgtgcttt 43 80 

acggtatcgc cgctcccgat tcgcagcgca tcgccttcta tcgccttctt gacgagttct 4440 

tctgagcggg actctggggt tcgaaatgac cgaccaagcg acgcccaacc tgccatcacg 4500 

agatttcgat tccaccgccg ccttctatga aaggttgggc ttcggaatcg ttttccggga 4560 

cgccggctgg atgatcctcc agcgcgggga tctcatgctg gagttcttcg cccaccccaa 4620 

cttgtttatt gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa 4680 

taaagcattt ttttcactgc attctagttg tggtttgtcc aaactcatca atgtatctta 4740 

tcatgtctgt ataccgtcga cctctagcta gagcttggcg taatcatggt catagctgtt 4800 

tcctgtgtga aattgttatc cgctcacaat tccacacaac atacgagccg gaagcataaa 4860 

gtgtaaagcc tggggtgcct aatgagtgag ctaactcaca ttaattgcgt tgcgctcact 4 92 0 

gcccgctttc cagtcgggaa acctgtcgtg ccagctgcat taatgaatcg gccaacgcgc 4 980 

ggggagaggc ggtttgcgta ttgggcgctc ttccgcttcc tcgctcactg actcgctgcg 5040 

ctcggtcgtt cggctgcggc gagcggtatc agctcactca aaggcggtaa tacggttatc 5100 

cacagaatca ggggataacg caggaaagaa catgtgagca aaaggccagc aaaaggccag 5160 

gaaccgtaaa aaggccgcgt tgctggcgtt tttccatagg ctccgccccc ctgacgagca 5220 

tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg acaggactat aaagatacca 52 80 

ggcgtttccc cctggaagct ccctcgtgcg ctctcctgtt ccgaccctgc cgcttaccgg 5340 

atacctgtcc gcctttctcc cttcgggaag cgtggcgctt tctcaatgct cacgctgtag .5400 

gtatctcagt tcggtgtagg tcgttcgctc caagctgggc tgtgtgcacg aaccccccgt 5460 

tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt gagtccaacc cggtaagaca 5520 

cgacttatcg ccactggcag cagccactgg taacaggatt agcagagcga ggtatgtagg 5580 

cggtgctaca gagttcttga agtggtggcc taactacggc tacactagaa ggacagtatt 5640 



tggtatctgc 
cggcaaacaa 
cagaaaaaaa 
gaacgaaaac 
gatcctttta 
gtctgacagt 
ttcatccata 
atctggcccc 
agcaataaac 
ctccatccag 
tttgcgcaac 
ggcttcattc 
caaaaaagcg 
gttatcactc 
atgcttttct 
accgagttgc 
aaaagtgctc 
gttgagatcc 
tttcaccagc 
aagggcgaca 
ttatcagggt 
aataggggtt 



gctctgctga 
accaccgctg 
ggatctcaag 
tcacgttaag 
aattaaaaat 
taccaatgct 
gttgcctgac 
agtgctgcaa 
cagccagccg 
tctattaatt 
gttgttgcca 
agctccggtt 
gttagctcct 
atggttatgg 
gtgactggtg 
tcttgcccgg 
atcattggaa 
agttcgatgt 
gtttctgggt 
cggaaatgtt 
tattgtctca 
ccgcgcacat 



agccagttac 
gtagcggtgg 
aagatccttt 
ggattttggt 
gaagttttaa 
taatcagtga 
tccccgtcgt 
tgataccgcg 
gaagggccga 
gttgccggga 
ttgctacagg 
cccaacgatc 
tcggtcctcc 
cagcactgca 
agtactcaac 
cgtcaatacg 
aacgttcttc 
aacccactcg 
gagcaaaaac 
gaatactcat 
tgagcggata 
ttccccgaaa 
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cttcggaaaa 
tttttttgtt 
gatcttttct 
catgagatta 
atcaatctaa 
ggcacctatc 
gtagataact 
agacccacgc 
gcgcagaagt 
agctagagta 
catcgtggtg 
aaggcgagtt 
gatcgttgtc 
taattctctt 
caagtcattc 
ggataatacc 
ggggcgaaaa 
tgcacccaac 
aggaaggcaa 
actcttcctt 
catatttgaa 
agtgccacct 



agagttggta 
tgcaagcagc 
acggggtctg 
tcaaaaagga 
agtatatatg 
tcagcgatct 
acgatacggg 
tcaccggctc 
ggtcctgcaa 
agtagttcgc 
tcacgctcgt 
acatgatccc 
agaagtaagt 
actgtcatgc 
tgagaatagt 
gcgccacata 
ctctcaagga 
tgatcttcag 
aatgccgcaa 
tttcaatatt 
tgtatttaga 
gacgtc 



gctcttgatc 
agattacgcg 
acgctcagtg 
tcttcaccta 
agtaaacttg 
gtctatttcg 
agggcttacc 
cagatttatc 
ctttatccgc 
cagttaatag 
cgtttggtat 
ccatgttgtg 
tggccgcagt 
catccgtaag 
gtatgcggcg 
gcagaacttt 
tcttaccgct 
catcttttac 
aaaagggaat 
attgaagcat 
aaaataaaca 



5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6946 



<210> 41 
<211> 7189 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-4XUb-C3 construct 



<400> 41 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 18 0 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 
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ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tctaccatgg aaatcttcgt gaagactctg 1680 

actggtaaga ccatcactct cgaagtggag ccgagtgaca ccattgagaa tgtcaaggca 1740 

aagatccaag acaaggaagg catccctcct gaccagcaga ggttgatctt tgctgggaaa 1800 

cagctggaag atggacgcac cctgtctgac tacaacatcc agaaagagtc caccctgcac 1860 

ctggtactcc gtctcagagg tgtgcaccac ggatccaaca ctgaaaactc agtggattca 1920 

aaatccatta aaaatttgga accaaagatc atacatggaa gcgaatcaat ggactctgga 1980 

atatccctgg acaacagtta taaaatggat tatcctgaga tgggtttatg tataataatt 2040 

aataataaga attttcataa aagcactgga atgacatctc ggtctggtac agatgtcgat 2100 

gcagcaaacc tcagggaaac attcagaaac ttgaaatatg aagtcaggaa taaaaatgat 2160 

cttacacgtg aagaaattgt ggaattgatg cgtgatgttt ctaaagaaga tcacagcaaa 2220 

aggagcagtt ttgtttgtgt gcttctgagc catggtgaag aaggaataat ttttggaaca 2280 

aatggacctg ttgacctgaa aaaaataaca aactttttca gaggggatcg ttgtagaagt 2340 

ctaactggaa aacccaaact tttcattatt caggcctgcc gtggtacaga actggactgt 2400 

ggcattgaga cagacagtgg tgttgatgat gacatggcgt gtcataaaat accagtggag 2460 

gccgacttct tgtatgcata ctccacagca cctggttatt attcttggcg aaattcaaag 2520 

gatggctcct ggttcatcca gtcgctttgt gccatgctga aacagtatgc cgacaagctt 2580 

gaatttatgc acattcttac ccgggttaac cgaaaggtgg caacagaatt tgagtccttt 2640 

tcctttgacg ctacttttca tgcaaagaaa cagattccat gtattgtttc catgctcaca 2700 

aaagaactct atttttatca cggatcctag agggccctat tctatagtgt cacctaaatg 2760 

ctagagctcg ctgatcagcc tcgactgtgc cttctagttg ccagccatct gttgtttgcc 2820 

cctcccccgt gccttccttg accctggaag gtgccactcc cactgtcctt tcctaataaa 2880 

atgaggaaat tgcatcgcat tgtctgagta ggtgtcattc tattctgggg ggtggggtgg 2 94 0 

ggcaggacag caagggggag gattgggaag acaatagcag gcatgctggg gatgcggtgg 3000 

gctctatggc ttctgaggcg gaaagaacca gctggggctc tagggggtat ccccacgcgc 3 060 

cctgtagcgg cgcattaagc gcggcgggtg tggtggttac gcgcagcgtg accgctacac 312 0 

ttgccagcgc cctagcgccc gctcctttcg ctttcttccc ttcctttctc gccacgttcg 3180 

ccggctttcc ccgtcaagct ctaaatcggg gcatcccttt agggttccga tttagtgctt 3240 

tacggcacct cgaccccaaa aaacttgatt agggtgatgg ttcacgtagt gggccatcgc 3300 

cctgatagac ggtttttcgc cctttgacgt tggagtccac gttctttaat agtggactct 3360 

tgttccaaac tggaacaaca ctcaacccta tctcggtcta ttcttttgat ttataaggga 3420 

ttttggggat ttcggcctat tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga 3480 

attaattctg tggaatgtgt gtcagttagg gtgtggaaag tccccaggct ccccaggcag 3540 

gcagaagtat gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag 3600 

gctccccagc aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc 3660 

cgcccctaac tccgcccatc ccgcccctaa ctccgcccag ttccgcccat tctccgcccc 3720 

atggctgact aatttttttt atttatgcag aggccgaggc cgcctctgcc tctgagctat 3780 

tccagaagta gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctcccgggag 3 840 

cttgtatatc cattttcgga tctgatcaag agacaggatg aggatcgttt cgcatgattg 3900 

aacaagatgg attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg 3 960 

actgggcaca acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg 4020 

ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg 4080 

aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg 4140 

ttgtcactga agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc 4200 

tgtcatctca ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc 4260 

tgcatacgct tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc 4320 

gagcacgtac tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc 4380 

aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg 4440 

atctcgtcgt gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct 4500 

tttctggatt catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt 4560 

tggctacccg tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc 4620 

tttacggtat cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt 4680 

tcttctgagc gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc 4740 

acgagatttc gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg 4 800 

ggacgccggc tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccaccc 4860 

caacttgttt attgcagctt ataatggtta caaataaagc aatagcatca caaatttcac 4 92 0 

aaataaagca tttttttcac tgcattctag ttgtggtttg tccaaactca tcaatgtatc 4980 

ttatcatgtc tgtataccgt cgacctctag ctagagcttg gcgtaatcat ggtcatagct 5040 

gtttcctgtg tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat 5100 

aaagtgtaaa gcctggggtg cctaatgagt gagctaactc acattaattg cgttgcgctc 5160 



actgcccgct 
cgcggggaga 
gcgctcggtc 
atccacagaa 
caggaaccgt 
gcatcacaaa 
ccaggcgttt 
cggatacctg 
taggtatctc 
cgttcagccc 
acacgactta 
aggcggtgct 
atttggtatc 
atccggcaaa 
gcgcagaaaa 
gtggaacgaa 
ctagatcctt 
ttggtctgac 
tcgttcatcc 
accatctggc 
atcagcaata 
cgcctccatc 
tagtttgcgc 
tatggcttca 
gtgcaaaaaa 
agtgttatca 
aagatgcttt 
gcgaccgagt 
tttaaaagtg 
gctgttgaga 
tactttcacc 
aataagggcg 
catttatcag 
. acaaataggg 



ttccagtcgg 
ggcggtttgc 
gttcggctgc 
tcaggggata 
aaaaaggccg 
aatcgacgct 
ccccctggaa 
tccgcctttc 
agttcggtgt 
gaccgctgcg 
tcgccactgg 
acagagttct 
tgcgctctgc 
caaaccaccg 
aaaggatctc 
aactcacgtt 
ttaaattaaa 
agttaccaat 
atagttgcct 
cccagtgctg 
aaccagccag 
cagtctatta 
aacgttgttg 
ttcagctccg 
gcggttagct 
ctcatggtta 
tctgtgactg 
tgctcttgcc 
ctcatcattg 
tccagttcga 
agcgtttctg 
acacggaaat 
ggttattgtc 
gttccgcgca 



gaaacctgtc 
gtattgggcg 
ggcgagcggt 
acgcaggaaa 
cgttgctggc 
caagtcagag 
gctccctcgt 
tcccttcggg 
aggtcgttcg 
ccttatccgg 
cagcagccac 
tgaagtggtg 
tgaagccagt 
ctggtagcgg 
aagaagatcc 
aagggatttt 
aatgaagttt 
gcttaatcag 
gactccccgt 
caatgatacc 
ccggaagggc 
attgttgccg 
ccattgctac 
gttcccaacg 
ccttcggtcc 
tggcagcact 
gtgagtactc 
cggcgtcaat 
gaaaacgttc 
tgtaacccac 
ggtgagcaaa 
gttgaatact 
tcatgagcgg 
catttccccg 
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gtgccagctg 
ctcttccgct 
atcagctcac 
gaacatgtga 
gtttttccat 
gtggcgaaac 
gcgctctcct 
aagcgtggcg 
ctccaagctg 
taactatcgt 
tggtaacagg 
gcctaactac 
taccttcgga 
tggttttttt 
tttgatcttt 
ggtcatgaga 
taaatcaatc 
tgaggcacct 
cgtgtagata 
gcgagaccca 
cgagcgcaga 
ggaagctaga 
aggcatcgtg 
atcaaggcga 
tccgatcgtt 
gcataattct 
aaccaagtca 
acgggataat 
ttcggggcga 
tcgtgcaccc 
aacaggaagg 
catactcttc 
atacatattt 
aaaagtgcca 



cattaatgaa 
tcctcgctca 
tcaaaggcgg 
gcaaaaggcc 
aggctccgcc 
ccgacaggac 
gttccgaccc 
ctttctcaat 
ggctgtgtgc 
cttgagtcca 
attagcagag 
ggctacacta 
aaaagagttg 
gtttgcaagc 
tctacggggt 
ttatcaaaaa 
taaagtatat 
atctcagcga 
actacgatac 
cgctcaccgg 
agtggtcctg 
gtaagtagtt 
gtgtcacgct 
gttacatgat 
gtcagaagta 
cttactgtca 
ttctgagaat 
accgcgccac 
aaactctcaa 
aactgatctt 
caaaatgccg 
ctttttcaat 
gaatgtattt 
cctgacgtc 



tcggccaacg 
ctgactcgct 
taatacggtt 
agcaaaaggc 
cccctgacga 
tataaagata 
tgccgcttac 
gctcacgctg 
acgaaccccc 
acccggtaag 
cgaggtatgt 
gaaggacagt 
gtagctcttg 
agcagattac 
ctgacgctca 
ggatcttcac 
atgagtaaac 
tctgtctatt 
gggagggctt 
ctccagattt 
caactttatc 
cgccagttaa 
cgtcgtttgg 
cccccatgtt 
agttggccgc 
tgccatccgt 
agtgtatgcg 
atagcagaac 
ggatcttacc 
cagcatcttt 
caaaaaaggg 
attattgaag 
agaaaaataa 



5220 

5280 

5340 

5400' 

5460 

5520 

5580 

5640 

5700 

5760 

5820 

5880 

5940 

6000 

6060 

6120 

6180 

6240 

6300 

6360 

6420 

6480 

6540 

6600 

6660 

6720 

6780 

6840 

6900 

6960 

7020 

7080 

7140 

7189 



<210> 42 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 

<400> 42 

cggatccatg aacactgaaa actcagtgga ttcaaaatcc attaaaaatt tgg 53 

<210> 43 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for PCR 
<400> 43 

cggatccgtg ataaaaatag agttcttttg tgagcatgga aacaatac 4 8 



<210> 44 



43 

<211> 7248 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-Ub-Met-C3 construct 



<400> 44 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt . aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgg gatgcacgga 114 0 

tcccacatca acactgaaaa ctcagtggcc tcaaaatcca ttaaaaattt ggaaccaaag 1200 

atcatacatg gaagcgaatc aatggactct ggaatatccc tggacaacag ttataaaatg 1260 

gattatcctg agatgggttt atgtataata attaataata agaattttca taaaagcact 1320 

ggaatgacat ctcggtctgg tacagatgtc gatgcagcaa acctcaggga aacattcaga 13 8 0 

aacttgaaat atgaagtcag gaataaaaat gatcttacac gtgaagaaat tgtggaattg 144 0 

atgcgtgatg tttctaaaga agatcacagc aaaaggagca gttttgtttg tgtgcttctg 1500 

agccatggtg aagaaggaat aatttttgga acaaatggac ctgttgacct gaaaaaaata 1560 

acaaactttt tcagagggga tcgttgtaga agtctaactg gaaaacccaa acttttcatt 1620 

attcaggcct gccgtggtac agaactggac tgtggcattg agacagacag tggtgttgat 1680 

gatgacatgg cgtgtcataa aataccagtg gatgccgact tcttgtatgc atactccaca 1740 

gcacctggtt attattcttg gcgaaattca aaggatggct cctggttcat ccagtcgctt 1800 

tgtgccatgc tgaaacagta tgccgacaag cttgaattta tgcacattct tacccgggtt 1860 

aaccgaaagg tggcaacaga atttgagtcc ttttcctttg acgctacttt tcatgcaaag 1920 

aaacagattc catgtattgt ttccatgctc acaaaagaac tctattttta tcacggatcc 1980 

ggggcgtggc tgcacccaga aacgctggtg aaagtaaaag atgctgaaga tcagttgggt 2 04 0 

gcacgagtgg gttacatcga actggatctc aacagcggta agatccttga gagttttcgc 2100 

cccgaagaac gttttccaat gatgagcact tttaaagttc tgctatgtgg cgcggtatta 2160 

tcccgtattg acgccgggca agagcaactc ggtcgccgca tacactattc tcagaatgac 2220 

ttggttgagt actcaccagt cacagaaaag catcttacgg atggcatgac agtaagagaa 22 80 

ttatgcagtg ctgccataac catgagtgat aacactgcgg ccaacttact tctgacaacg 2340 

atcggaggac cgaaggagct aaccgctttt ttgcacaaca tgggggatca tgtaactcgc 24 00 

cttgatcgtt gggaaccgga gctgaatgaa gccataccaa acgacgagcg tgacaccacg 24 60 

atgcctgtag caatggcaac aacgttgcgc aaactattaa ctggcgaact acttactcta 2520 

gcttcccggc aacaattaat agactggatg gaggcggata aagttgcagg accacttctg 2580 

cgctcggccc ttccggctgg ctggtttatt gctgataaat ctggagccgg tgagcgtggg 2640 

tctcgcggta tcattgcagc actggggcca gatggtaagc cctcccgtat cgtagttatc 2700 

tacacgacgg ggagtcaggc aactatggat gaacgaaata gacagatcgc tgagataggt 2760 

gcctcactga ttaagcattg gtaatctaga gggccctatt ctatagtgtc acctaaatgc 2 820 

tagagctcgc tgatcagcct cgactgtgcc ttctagttgc cagccatctg ttgtttgccc 2 880 

ctcccccgtg ccttccttga ccctggaagg tgccactccc actgtccttt cctaataaaa 2940 

tgaggaaatt gcatcgcatt gtctgagtag gtgtcattct attctggggg gtggggtggg 3000 

gcaggacagc aagggggagg attgggaaga caatagcagg catgctgggg atgcggtggg 3 060 

ctctatggct tctgaggcgg aaagaaccag ctggggctct agggggtatc cccacgcgcc 3120 
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ctgtagcggc gcattaagcg cggcgggtgt ggtggttacg cgcagcgtga ccgctacact 3180 

tgccagcgcc ctagcgcccg ctcctttcgc tttcttccct tcctttctcg ccacgttcgc 3240 

cggctttccc cgtcaagctc taaatcgggg catcccttta gggttccgat ttagtgcttt 3300 

acggcacctc gaccccaaaa aacttgatta gggtgatggt tcacgtagtg ggccatcgcc 3360 

ctgatagacg gtttttcgcc ctttgacgtt ggagtccacg ttctttaata gtggactctt 3420 

gttccaaact ggaacaacac tcaaccctat ctcggtctat tcttttgatt tataagggat 3480 

tttggggatt tcggcctatt ggttaaaaaa tgagctgatt taacaaaaat ttaacgcgaa 3540 

ttaattctgt ggaatgtgtg tcagttaggg tgtggaaagt ccccaggctc cccaggcagg 3600 

cagaagtatg caaagcatgc atctcaatta gtcagcaacc aggtgtggaa agtccccagg 3 660 

ctccccagca ggcagaagta tgcaaagcat gcatctcaat tagtcagcaa ccatagtccc 372 0 

gcccctaact ccgcccatcc cgcccctaac tccgcccagt tccgcccatt ctccgcccca 3780 

tggctgacta atttttttta tttatgcaga ggccgaggcc gcctctgcct ctgagctatt 3840 

ccagaagtag tgaggaggct tttttggagg cctaggcttt tgcaaaaagc tcccgggagc 3900 

ttgtatatcc attttcggat ctgatcaaga gacaggatga ggatcgtttc gcatgattga 3960 

acaagatgga ttgcacgcag gttctccggc cgcttgggtg gagaggctat tcggctatga 4 02 0 

ctgggcacaa cagacaatcg gctgctctga tgccgccgtg ttccggctgt cagcgcaggg 4080 

gcgcccggtt ctttttgtca agaccgacct gtccggtgcc ctgaatgaac tgcaggacga 414 0 

ggcagcgcgg ctatcgtggc tggccacgac gggcgttcct tgcgcagctg tgctcgacgt 4200 

tgtcactgaa gcgggaaggg actggctgct attgggcgaa gtgccggggc aggatctcct 4260 

gtcatctcac cttgctcctg ccgagaaagt atccatcatg gctgatgcaa tgcggcggct 4320 

gcatacgctt gatccggcta cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg 4380 

agcacgtact cggatggaag ccggtcttgt cgatcaggat gatctggacg aagagcatca 444 0 

ggggctcgcg ccagccgaac tgttcgccag gctcaaggcg cgcatgcccg acggcgagga 4500 

tctcgtcgtg acccatggcg atgcctgctt gccgaatatc atggtggaaa atggccgctt 4560 

ttctggattc atcgactgtg gccggctggg tgtggcggac cgctatcagg acatagcgtt 4 62 0 

ggctacccgt gatattgctg aagagcttgg cggcgaatgg gctgaccgct tcctcgtgct 4680 

ttacggtatc gccgctcccg attcgcagcg catcgccttc tatcgccttc ttgacgagtt 474 0 

cttctgagcg ggactctggg gttcgaaatg accgaccaag cgacgcccaa cctgccatca 4800 

cgagatttcg attccaccgc cgccttctat gaaaggttgg gcttcggaat cgttttccgg 4860 

gacgccggct ggatgatcct ccagcgcggg gatctcatgc tggagttctt cgcccacccc 4920 

aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 4980 

aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 5040 

tatcatgtct gtataccgtc gacctctagc tagagcttgg cgtaatcatg gtcatagctg 5100 

tttcctgtgt gaaattgtta tccgctcaca attccacaca acatacgagc cggaagcata 5160 

aagtgtaaag cctggggtgc ctaatgagtg agctaactca cattaattgc gttgcgctca 522 0 

ctgcccgctt tccagtcggg aaacctgtcg tgccagctgc attaatgaat cggccaacgc 5280 

gcggggagag gcggtttgcg tattgggcgc tcttccgctt cctcgctcac tgactcgctg 5340 

cgctcggtcg ttcggctgcg gcgagcggta tcagctcact caaaggcggt aatacggtta 54 0 0 

tccacagaat caggggataa cgcaggaaag aacatgtgag caaaaggcca gcaaaaggcc 5460 

aggaaccgta aaaaggccgc gttgctggcg tttttccata ggctccgccc ccctgacgag 5520 

catcacaaaa atcgacgctc aagtcagagg tggcgaaacc cgacaggact ataaagatac 5580 

caggcgtttc cccctggaag ctccctcgtg cgctctcctg ttccgaccct gccgcttacc 5640 

ggatacctgt ccgcctttct cccttcggga agcgtggcgc tttctcaatg ctcacgctgt 5700 

aggtatctca gttcggtgta ggtcgttcgc tccaagctgg gctgtgtgca cgaacccccc 5760 

gttcagcccg accgctgcgc cttatccggt aactatcgtc ttgagtccaa cccggtaaga 5820 

cacgacttat cgccactggc agcagccact ggtaacagga ttagcagagc gaggtatgta 5880 

ggcggtgcta cagagttctt gaagtggtgg cctaactacg gctacactag aaggacagta 5940 

tttggtatct gcgctctgct gaagccagtt accttcggaa aaagagttgg tagctcttga 6000 

tccggcaaac aaaccaccgc tggtagcggt ggtttttttg tttgcaagca gcagattacg 6060 

cgcagaaaaa aaggatctca agaagatcct ttgatctttt ctacggggtc tgacgctcag 6120 

tggaacgaaa actcacgtta agggattttg gtcatgagat tatcaaaaag gatcttcacc 6180 

tagatccttt taaattaaaa atgaagtttt aaatcaatct aaagtatata tgagtaaact 6240 

tggtctgaca gttaccaatg cttaatcagt gaggcaccta tctcagcgat ctgtctattt 6300 

cgttcatcca tagttgcctg actccccgtc gtgtagataa ctacgatacg ggagggctta 6360 

ccatctggcc ccagtgctgc aatgataccg cgagacccac gctcaccggc tccagattta 6420 

tcagcaataa accagccagc cggaagggcc gagcgcagaa gtggtcctgc aactttatcc 64 80 

gcctccatcc agtctattaa ttgttgccgg gaagctagag taagtagttc gccagttaat 6540 

agtttgcgca acgttgttgc cattgctaca ggcatcgtgg tgtcacgctc gtcgtttggt 6600 

atggcttcat tcagctccgg ttcccaacga tcaaggcgag ttacatgatc ccccatgttg 6660 

tgcaaaaaag cggttagctc cttcggtcct ccgatcgttg tcagaagtaa gttggccgca 6720 



gtgttatcac 
agatgctttt 
cgaccgagtt 
ttaaaagtgc 
ctgttgagat 
actttcacca 
ataagggcga 
atttatcagg 
caaatagggg 



tcatggttat 
ctgtgactgg 
gctcttgccc 
tcatcattgg 
ccagttcgat 
gcgtttctgg 
cacggaaatg 
gttattgtct 
ttccgcgcac 



ggcagcactg 
tgagtactca 
ggcgtcaata 
aaaacgttct 
gtaacccact 
gtgagcaaaa 
ttgaatactc 
catgagcgga 
atttccccga 
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cataattctc 
accaagtcat 
cgggataata 
tcggggcgaa 
cgtgcaccca 
acaggaaggc 
atactcttcc 
tacatatttg 
aaagtgccac 



ttactgtcat 
tctgagaata 
ccgcgccaca 
aactctcaag 
actgatcttc 
aaaatgccgc 
tttttcaata 
aatgtattta 
ctgacgtc 



gccatccgta 
gtgtatgcgg 
tagcagaact 
gatcttaccg 
agcatctttt 
aaaaaaggga 
ttattgaagc 
gaaaaataaa 



6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7248 



<210> 45 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide cassette 
<400> 45 

gatccgtcgg cgctgtcggc agcgtcggcg acgaggtcga cggcgtcg 4 8 

<210> 46 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide cassette 
<400> 46 

gatccgacgc cgtcgacctc gtcgccgacg ctgccgacag cgccgacg 48 

<210> 47 
<211> 6459 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-lXUb-DEVD-Bla construct 



<400> 47 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 3 60 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 1020 
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cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 10 8 0 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgt gcaccacgga 1140 

tccgtcggcg ctgtcggcag cgtcggcgac gaggtcgacg gcgtcggatc cggggcgtgg 12 00 

ctgcacccag aaacgctggt gaaagtaaaa gatgctgaag atcagttggg tgcacgagtg 12 60 

ggttacatcg aactggatct caacagcggt aagatccttg agagttttcg ccccgaagaa 132 0 

cgttttccaa tgatgagcac ttttaaagtt ctgctatgtg gcgcggtatt atcccgtatt 1380 

gacgccgggc aagagcaact cggtcgccgc atacactatt ctcagaatga cttggttgag 144 0 

tactcaccag tcacagaaaa gcatcttacg gatggcatga cagtaagaga attatgcagt 1500 

gctgccataa ccatgagtga taacactgcg gccaacttac ttctgacaac gatcggagga 1560 

ccgaaggagc taaccgcttt tttgcacaac atgggggatc atgtaactcg ccttgatcgt 162 0 

tgggaaccgg agctgaatga agccatacca aacgacgagc gtgacaccac gatgcctgta 1680 

gcaatggcaa caacgttgcg caaactatta actggcgaac tacttactct agcttcccgg 174 0 

caacaattaa tagactggat ggaggcggat aaagttgcag gaccacttct gcgctcggcc 1800 

cttccggctg gctggtttat tgctgataaa tctggagccg gtgagcgtgg gtctcgcggt 1860 

atcattgcag cactggggcc agatggtaag ccctcccgta tcgtagttat ctacacgacg 192 0 

gggagtcagg caactatgga tgaacgaaat agacagatcg ctgagatagg tgcctcactg 1980 

attaagcatt ggtaatctag agggccctat tctatagtgt cacctaaatg ctagagctcg 2 04 0 

ctgatcagcc tcgactgtgc cttctagttg ccagccatct gttgtttgcc cctcccccgt 2100 

gccttccttg accctggaag gtgccactcc cactgtcctt tcctaataaa atgaggaaat 2160 

tgcatcgcat tgtctgagta ggtgtcattc tattctgggg ggtggggtgg ggcaggacag 2 22 0 

caagggggag gattgggaag acaatagcag gcatgctggg gatgcggtgg gctctatggc 22 8 0 

ttctgaggcg gaaagaacca gctggggctc tagggggtat ccccacgcgc cctgtagcgg 2 34 0 

cgcattaagc gcggcgggtg tggtggttac gcgcagcgtg accgctacac ttgccagcgc 2400 

cctagcgccc gctcctttcg ctttcttccc ttcctttctc gccacgttcg ccggctttcc 2460 

ccgtcaagct ctaaatcggg gcatcccttt agggttccga tttagtgctt tacggcacct 252 0 

cgaccccaaa aaacttgatt agggtgatgg ttcacgtagt gggccatcgc cctgatagac 2580 

ggtttttcgc cctttgacgt tggagtccac gttctttaat agtggactct tgttccaaac 2640 

tggaacaaca ctcaacccta tctcggtcta ttcttttgat ttataaggga ttttggggat 2700 

ttcggcctat tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga attaattctg 2760 

tggaatgtgt gtcagttagg gtgtggaaag tccccaggct ccccaggcag gcagaagtat 2 82 0 

gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag gctccccagc 2880 

aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac 2940 

tccgcccatc ccgcccctaa ctccgcccag ttccgcccat tctccgcccc atggctgact 3000 

aatttttttt atttatgcag aggccgaggc cgcctctgcc tctgagctat tccagaagta 3060 

gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctcccgggag cttgtatatc 312 0 

cattttcgga tctgatcaag agacaggatg aggatcgttt cgcatgattg aacaagatgg 3180 

attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg actgggcaca 324 0 

acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg ggcgcccggt 3300 

tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg aggcagcgcg 3360 

gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg ttgtcactga 3420 

agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc tgtcatctca 3480 

ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc tgcatacgct 3540 

tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc gagcacgtac 3600 

tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc aggggctcgc 3660 

gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg atctcgtcgt 3 72 0 

gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct tttctggatt 3780 

catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt tggctacccg 3840 

tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc tttacggtat 3 900 

cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt tcttctgagc 3960 

gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc acgagatttc 4020 

gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg ggacgccggc 4080 

tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccaccc caacttgttt 4140 

attgcagctt ataatggtta caaataaagc aatagcatca caaatttcac aaataaagca 4200 

tttttttcac tgcattctag ttgtggtttg tccaaactca tcaatgtatc ttatcatgtc 4260 

tgtataccgt cgacctctag ctagagcttg gcgtaatcat ggtcatagct gtttcctgtg 4320 

tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 4380 

gcctggggtg cctaatgagt gagctaactc acattaattg cgttgcgctc actgcccgct 4440 

ttccagtcgg gaaacctgtc gtgccagctg cattaatgaa tcggccaacg cgcggggaga 4500 

ggcggtttgc gtattgggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc 4560 

gttcggctgc ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 4620 
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tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 46 8 0 

aaaaaggccg cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa 4740 

aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 4800 

ccccctggaa gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg 4860 

tccgcctttc tcccttcggg aagcgtggcg ctttctcaat gctcacgctg taggtatctc 4920 

agttcggtgt aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc 4980 

gaccgctgcg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 504 0 

tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct 5100 

acagagttct tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc 5160 

tgcgctctgc tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 522 0 

caaaccaccg ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa 5280 

aaaggatctc aagaagatcc tttgatcttt tctacggggt ctgacgctca gtggaacgaa 5340 

aactcacgtt aagggatttt ggtcatgaga ttatcaaaaa ggatcttcac ctagatcctt 5400 

ttaaattaaa aatgaagttt taaatcaatc taaagtatat atgagtaaac ttggtctgac 5460 

agttaccaat gcttaatcag tgaggcacct atctcagcga tctgtctatt tcgttcatcc 5520 

atagttgcct gactccccgt cgtgtagata actacgatac gggagggctt accatctggc 5580 

cccagtgctg caatgatacc gcgagaccca cgctcaccgg ctccagattt atcagcaata 5640 

aaccagccag ccggaagggc cgagcgcaga agtggtcctg caactttatc cgcctccatc 5700 

cagtctatta attgttgccg ggaagctaga gtaagtagtt cgccagttaa tagtttgcgc 5760 

aacgttgttg ccattgctac aggcatcgtg gtgtcacgct cgtcgtttgg tatggcttca 582 0 

ttcagctccg gttcccaacg atcaaggcga gttacatgat cccccatgtt gtgcaaaaaa 5880 

gcggttagct ccttcggtcc tccgatcgtt gtcagaagta agttggccgc agtgttatca 5940 

ctcatggtta tggcagcact gcataattct cttactgtca tgccatccgt aagatgcttt 6000 

tctgtgactg gtgagtactc aaccaagtca ttctgagaat agtgtatgcg gcgaccgagt 6060 

tgctcttgcc cggcgtcaat acgggataat accgcgccac atagcagaac tttaaaagtg 612 0 

ctcatcattg gaaaacgttc ttcggggcga aaactctcaa ggatcttacc gctgttgaga 6180 

tccagttcga tgtaacccac tcgtgcaccc aactgatctt cagcatcttt tactttcacc 6240 

agcgtttctg ggtgagcaaa aacaggaagg caaaatgccg caaaaaaggg aataagggcg 63 0 0 

acacggaaat gttgaatact catactcttc ctttttcaat attattgaag catttatcag 6360 

ggttattgtc tcatgagcgg atacatattt gaatgtattt agaaaaataa acaaataggg 642 0 

gttccgcgca catttccccg aaaagtgcca cctgacgtc 6459 



<210> 48 
<211> 6726 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-2XUb-DEVD-Bla construct 



<400> 48 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 3 00 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggegtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 
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gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 114 0 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 12 60 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatcc gtcggcgctg tcggcagcgt cggcgacgag 1440 

gtcgacggcg tcggatccgg ggcgtggctg cacccagaaa cgctggtgaa agtaaaagat 15 0 0 

gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa cagcggtaag 1560 

atccttgaga gttttcgccc cgaagaacgt tttccaatga tgagcacttt taaagttctg 1620 

ctatgtggcg cggtattatc ccgtattgac gccgggcaag agcaactcgg tcgccgcata 1680 

cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat 1740 

ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggcc 1800 

aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg 1860 

ggggatcatg taactcgcct tgatcgttgg gaaccggagc tgaatgaagc cataccaaac 192 0 

gacgagcgtg acaccacgat gcctgtagca atggcaacaa cgttgcgcaa actattaact 1980 

ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga ggcggataaa 2 04 0 

gttgcaggac cacttctgcg ctcggccctt ccggctggct ggtttattgc tgataaatct 2100 

ggagccggtg agcgtgggtc tcgcggtatc attgcagcac tggggccaga tggtaagccc 2160 

tcccgtatcg tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga 222 0 

cagatcgctg agataggtgc ctcactgatt aagcattggt aatctagagg gccctattct 2280 

atagtgtcac ctaaatgcta gagctcgctg atcagcctcg actgtgcctt ctagttgcca 2340 

gccatctgtt gtttgcccct cccccgtgcc ttccttgacc ctggaaggtg ccactcccac 2400 

tgtcctttcc taataaaatg aggaaattgc atcgcattgt ctgagtaggt gtcattctat 2460 

tctggggggt ggggtggggc aggacagcaa gggggaggat tgggaagaca atagcaggca 2 52 0 

tgctggggat gcggtgggct ctatggcttc tgaggcggaa agaaccagct ggggctctag 2 58 0 

ggggtatccc cacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg 2 64 0 

cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt tcttcccttc 2700 

ctttctcgcc acgttcgccg gctttccccg tcaagctcta aatcggggca tccctttagg 2760 

gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 2820 

acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg agtccacgtt 2880 

ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 2940 

ttttgattta taagggattt tggggatttc ggcctattgg ttaaaaaatg agctgattta 3 000 

acaaaaattt aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg tggaaagtcc 3 060 

ccaggctccc caggcaggca gaagtatgca aagcatgcat ctcaattagt cagcaaccag 312 0 

gtgtggaaag tccccaggct ccccagcagg cagaagtatg caaagcatgc atctcaatta 3180 

gtcagcaacc atagtcccgc ccctaactcc gcccatcccg cccctaactc cgcccagttc 3240 

cgcccattct ccgccccatg gctgactaat tttttttatt tatgcagagg ccgaggccgc 3300 

ctctgcctct gagctattcc agaagtagtg aggaggcttt tttggaggcc taggcttttg 3360 

caaaaagctc ccgggagctt gtatatccat tttcggatct gatcaagaga caggatgagg 342 0 

atcgtttcgc atgattgaac aagatggatt gcacgcaggt tctccggccg cttgggtgga 3480 

gaggctattc ggctatgact gggcacaaca gacaatcggc tgctctgatg ccgccgtgtt 3 54 0 

ccggctgtca gcgcaggggc gcccggttct ttttgtcaag accgacctgt ccggtgccct 3600 

gaatgaactg caggacgagg cagcgcggct atcgtggctg gccacgacgg gcgttccttg 3660 

cgcagctgtg ctcgacgttg tcactgaagc gggaagggac tggctgctat tgggcgaagt 3 72 0 

gccggggcag gatctcctgt catctcacct tgctcctgcc gagaaagtat ccatcatggc 3780 

tgatgcaatg cggcggctgc atacgcttga tccggctacc tgcccattcg accaccaagc 3 84 0 

gaaacatcgc atcgagcgag cacgtactcg gatggaagcc ggtcttgtcg atcaggatga 3 900 

tctggacgaa gagcatcagg ggctcgcgcc agccgaactg ttcgccaggc tcaaggcgcg 3 960 

catgcccgac ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat 4 02 0 

ggtggaaaat ggccgctttt ctggattcat cgactgtggc cggctgggtg tggcggaccg 4080 

ctatcaggac atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc 414 0 

tgaccgcttc ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta 4200 

tcgccttctt gacgagttct tctgagcggg actctggggt tcgaaatgac cgaccaagcg 4260 

acgcccaacc tgccatcacg agatttcgat tccaccgccg ccttctatga aaggttgggc 4320 

ttcggaatcg ttttccggga cgccggctgg atgatcctcc agcgcgggga tctcatgctg 4380 

gagttcttcg cccaccccaa cttgtttatt gcagcttata atggttacaa ataaagcaat 4440 

agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc 4500 

aaactcatca atgtatctta tcatgtctgt ataccgtcga cctctagcta gagcttggcg 4560 

taatcatggt catagctgtt tcctgtgtga aattgttatc cgctcacaat tccacacaac 462 0 
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atacgagccg gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag ctaactcaca 4680 

ttaattgcgt tgcgctcact gcccgctttc cagtcgggaa acctgtcgtg ccagctgcat 4740 

taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc ttccgcttcc 4800 

tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc agctcactca 4860 

aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagca 4 92 0 

aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt tttccatagg 4 980 

ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg 5 04 0 

acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg ctctcctgtt 5100 

ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag cgtggcgctt 5160 

tctcaatgct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc caagctgggc 5220 

tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt 5280 

gagtccaacc cggtaagaca cgacttatcg ccactggcag cagccactgg taacaggatt 5340 

agcagagcga ggtatgtagg cggtgctaca gagttcttga agtggtggcc taactacggc 5400 

tacactagaa ggacagtatt tggtatctgc gctctgctga agccagttac cttcggaaaa 5460 

agagttggta gctcttgatc cggcaaacaa accaccgctg gtagcggtgg tttttttgtt 5520 

tgcaagcagc agattacgcg cagaaaaaaa ggatctcaag aagatccttt gatcttttct 5580 

acggggtctg acgctcagtg gaacgaaaac tcacgttaag ggattttggt catgagatta 5640 

tcaaaaagga tcttcaccta gatcctttta aattaaaaat gaagttttaa atcaatctaa 5700 

agtatatatg agtaaacttg gtctgacagt taccaatgct taatcagtga ggcacctatc 5760 

tcagcgatct gtctatttcg ttcatccata gttgcctgac tccccgtcgt gtagataact 5820 

acgatacggg agggcttacc atctggcccc agtgctgcaa tgataccgcg agacccacgc 5 880 

tcaccggctc cagatttatc agcaataaac cagccagccg gaagggccga gcgcagaagt 5940 

ggtcctgcaa ctttatccgc ctccatccag tctattaatt gttgccggga agctagagta 6000 

agtagttcgc cagttaatag tttgcgcaac gttgttgcca ttgctacagg catcgtggtg 6060 

tcacgctcgt cgtttggtat ggcttcattc agctccggtt cccaacgatc aaggcgagtt 6120 

acatgatccc ccatgttgtg caaaaaagcg gttagctcct tcggtcctcc gatcgttgtc 6180 

agaagtaagt tggccgcagt gttatcactc atggttatgg cagcactgca taattctctt 6240 

actgtcatgc catccgtaag atgcttttct gtgactggtg agtactcaac caagtcattc 6300 

tgagaatagt gtatgcggcg accgagttgc tcttgcccgg cgtcaatacg ggataatacc 6360 

gcgccacata gcagaacttt aaaagtgctc atcattggaa aacgttcttc ggggcgaaaa 642 0 

ctctcaagga tcttaccgct gttgagatcc agttcgatgt aacccactcg tgcacccaac 6480 

tgatcttcag catcttttac tttcaccagc gtttctgggt gagcaaaaac aggaaggcaa 6540 

aatgccgcaa aaaagggaat aagggcgaca cggaaatgtt gaatactcat actcttcctt 6600 

tttcaatatt attgaagcat ttatcagggt tattgtctca tgagcggata catatttgaa 6660 

tgtatttaga aaaataaaca aataggggtt ccgcgcacat ttccccgaaa agtgccacct 6720 

gacgtc 6726 



<210> 49 
<211> 6969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-DEVD-Bla construct 



<400> 49 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 18 0 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 
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aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccgtcggcg ctgtcggcag cgtcggcgac 1680 

gaggtcgacg gcgtcggatc cggggcgtgg ctgcacccag aaacgctggt gaaagtaaaa 1740 

gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatct caacagcggt 1800 

aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgagcac ttttaaagtt 1860 

ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc aagagcaact cggtcgccgc 1920 

atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 1980 

gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 2 04 0 

gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 2100 

atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 2160 

aacgacgagc gtgacaccac gatgcctgta gcaatggcaa caacgttgcg caaactatta 2220 

actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 2280 

aaagttgcag gaccacttct gcgctcggcc cttccggctg gctggtttat tgctgataaa 2340 

tctggagccg gtgagcgtgg gtctcgcggt atcattgcag cactggggcc agatggtaag 2400 

ccctcccgta tcgtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 2460 

agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaatctag agggccctat 252 0 

tctatagtgt cacctaaatg ctagagctcg ctgatcagcc tcgactgtgc cttctagttg 2580 

ccagccatct gttgtttgcc cctcccccgt gccttccttg accctggaag gtgccactcc 2640 

cactgtcctt tcctaataaa atgaggaaat tgcatcgcat tgtctgagta ggtgtcattc 2700 

tattctgggg ggtggggtgg ggcaggacag caagggggag gattgggaag acaatagcag 2 7 60 

gcatgctggg gatgcggtgg gctctatggc ttctgaggcg gaaagaacca gctggggctc 2 82 0 

tagggggtat ccccacgcgc cctgtagcgg cgcattaagc gcggcgggtg tggtggttac 2 8 80 

gcgcagcgtg accgctacac ttgccagcgc cctagcgccc gctcctttcg ctttcttccc 2940 

ttcctttctc gccacgttcg ccggctttcc ccgtcaagct ctaaatcggg gcatcccttt 3000 

agggttccga tttagtgctt tacggcacct cgaccccaaa aaacttgatt agggtgatgg 3060 

ttcacgtagt gggccatcgc cctgatagac ggtttttcgc cctttgacgt tggagtccac 312 0 

gttctttaat agtggactct tgttccaaac tggaacaaca ctcaacccta tctcggtcta 318 0 

ttcttttgat ttataaggga ttttggggat ttcggcctat tggttaaaaa atgagctgat 3240 

ttaacaaaaa tttaacgcga attaattctg tggaatgtgt gtcagttagg gtgtggaaag 3300 

tccccaggct ccccaggcag gcagaagtat gcaaagcatg catctcaatt agtcagcaac 33 60 

caggtgtgga aagtccccag gctccccagc aggcagaagt atgcaaagca tgcatctcaa 342 0 

ttagtcagca accatagtcc cgcccctaac tccgcccatc ccgcccctaa ctccgcccag 3480 

ttccgcccat tctccgcccc atggctgact aatttttttt atttatgcag aggccgaggc 354 0 

cgcctctgcc tctgagctat tccagaagta gtgaggaggc ttttttggag gcctaggctt 3600 

ttgcaaaaag ctcccgggag cttgtatatc cattttcgga tctgatcaag agacaggatg 3660 

aggatcgttt cgcatgattg aacaagatgg attgcacgca ggttctccgg ccgcttgggt 372 0 

ggagaggcta ttcggctatg actgggcaca acagacaatc ggctgctctg atgccgccgt 378 0 

gttccggctg tcagcgcagg ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc 3 84 0 

cctgaatgaa ctgcaggacg aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc 3 90 0 

ttgcgcagct gtgctcgacg ttgtcactga agcgggaagg gactggctgc tattgggcga 3 96 0 

agtgccgggg caggatctcc tgtcatctca ccttgctcct gccgagaaag tatccatcat 4020 

ggctgatgca atgcggcggc tgcatacgct tgatccggct acctgcccat tcgaccacca 4080 

agcgaaacat cgcatcgagc gagcacgtac tcggatggaa gccggtcttg tcgatcagga 414 0 

tgatctggac gaagagcatc aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc 4200 

gcgcatgccc gacggcgagg atctcgtcgt gacccatggc gatgcctgct tgccgaatat 4260 

catggtggaa aatggccgct tttctggatt catcgactgt ggccggctgg gtgtggcgga 4320 



ccgctatcag 
ggctgaccgc 
ctatcgcctt 
gcgacgccca 
ggcttcggaa 
ctggagttct 
aatagcatca 
tccaaactca 
gcgtaatcat 
aacatacgag 
acattaattg 
cattaatgaa 
tcctcgctca 
tcaaaggcgg 
gcaaaaggcc 
aggctccgcc 
ccgacaggac 
gttccgaccc 
ctttctcaat 
ggctgtgtgc 
cttgagtcca 
attagcagag 
ggctacacta 
aaaagagttg 
gtttgcaagc 
tctacggggt 
ttatcaaaaa 
taaagtatat 
atctcagcga 
actacgatac 
cgctcaccgg 
agtggtcctg 
gtaagtagtt 
gtgtcacgct 
gttacatgat 
gtcagaagta 
cttactgtca 
ttctgagaat 
accgcgccac 
aaactctcaa 
aactgatctt 
caaaatgccg 
ctttttcaat 
gaatgtattt 
cctgacgtc 



gacatagcgt 
ttcctcgtgc 
cttgacgagt 
acctgccatc 
tcgttttccg 
tcgcccaccc 
caaatttcac 
tcaatgtatc 
ggtcatagct 
ccggaagcat 
cgttgcgctc 
tcggccaacg 
ctgactcgct 
taatacggtt 
agcaaaaggc 
cccctgacga 
tataaagata 
tgccgcttac 
gctcacgctg 
acgaaccccc 
acccggtaag 
cgaggtatgt 
gaaggacagt 
gtagctcttg 
agcagattac 
ctgacgctca 
ggatcttcac 
atgagtaaac 
tctgtctatt 
gggagggctt 
ctccagattt 
caactttatc 
cgccagttaa 
cgtcgtttgg 
cccccatgtt 
agttggccgc 
tgccatccgt 
agtgtatgcg 
atagcagaac 
ggatcttacc 
cagcatcttt 
caaaaaaggg 
attattgaag 
agaaaaataa 



tggctacccg 
tttacggtat 
tcttctgagc 
acgagatttc 
ggacgccggc 
caacttgttt 
aaataaagca 
ttatcatgtc 
gtttcctgtg 
aaagtgtaaa 
actgcccgct 
cgcggggaga 
gcgctcggtc 
atccacagaa 
caggaaccgt 
gcatcacaaa 
ccaggcgttt 
cggatacctg 
taggtatctc 
cgttcagccc 
acacgactta 
aggcggtgct 
atttggtatc 
atccggcaaa 
gcgcagaaaa 
gtggaacgaa 
ctagatcctt 
ttggtctgac 
tcgttcatcc 
accatctggc 
atcagcaata 
cgcctccatc 
tagtttgcgc 
tatggcttca 
gtgcaaaaaa 
agtgttatca 
aagatgcttt 
gcgaccgagt 
tttaaaagtg 
gctgttgaga 
tactttcacc 
aataagggcg 
catttatcag 
acaaataggg 
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tgatattgct 
cgccgctccc 
gggactctgg 
gattccaccg 
tggatgatcc 
attgcagctt 
tttttttcac 
tgtataccgt 
tgaaattgtt 
gcctggggtg 
ttccagtcgg 
ggcggtttgc 
gttcggctgc 
tcaggggata 
aaaaaggccg 
aatcgacgct 
ccccctggaa 
tccgcctttc 
agttcggtgt 
gaccgctgcg 
tcgccactgg 
acagagttct 
tgcgctctgc 
caaaccaccg 
aaaggatctc 
aactcacgtt 
ttaaattaaa 
agttaccaat 
atagttgcct 
cccagtgctg 
aaccagccag 
cagtctatta 
aacgttgttg 
ttcagctccg 
gcggttagct 
ctcatggtta 
tctgtgactg 
tgctcttgcc 
ctcatcattg 
tccagttcga 
agcgtttctg 
acacggaaat 
ggttattgtc 
gttccgcgca 



gaagagcttg 
gattcgcagc 
ggttcgaaat 
ccgccttcta 
tccagcgcgg 
ataatggtta 
tgcattctag 
cgacctctag 
atccgctcac 
cctaatgagt 
gaaacctgtc 
gtattgggcg 
ggcgagcggt 
acgcaggaaa 
cgttgctggc 
caagtcagag 
gctccctcgt 
tcccttcggg 
aggtcgttcg 
ccttatccgg 
cagcagccac 
tgaagtggtg 
tgaagccagt 
ctggtagcgg 
aagaagatcc 
aagggatttt 
aatgaagttt 
gcttaatcag 
gactccccgt 
caatgatacc 
ccggaagggc 
attgttgccg 
ccattgctac 
gttcccaacg 
ccttcggtcc 
tggcagcact 
gtgagtactc 
cggcgtcaat 
gaaaacgttc 
tgtaacccac 
ggtgagcaaa 
gttgaatact 
tcatgagcgg 
catttccccg 



gcggcgaatg 
gcatcgcctt 
gaccgaccaa 
tgaaaggttg 
ggatctcatg 
caaataaagc 
ttgtggtttg 
ctagagcttg 
aattccacac 
gagctaactc 
gtgccagctg 
ctcttccgct 
atcagctcac 
gaacatgtga 
gtttttccat 
gtggcgaaac 
gcgctctcct 
aagcgtggcg 
ctccaagctg 
taactatcgt 
tggtaacagg 
gcctaactac 
taccttcgga 
tggttttttt 
tttgatcttt 
ggtcatgaga 
taaatcaatc 
tgaggcacct 
cgtgtagata 
gcgagaccca 
cgagcgcaga 
ggaagctaga 
aggcatcgtg 
atcaaggcga 
tccgatcgtt 
gcataattct 
aaccaagtca 
acgggataat 
ttcggggcga 
tcgtgcaccc 
aacaggaagg 
catactcttc 
atacatattt 
aaaagtgcca 



4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
6969 



<210> 50 
<211> 7212 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-4XUb-DEVD-Bla construct 
<400> 50 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 
ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 
cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 18 0 
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ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tctaccatgg aaatcttcgt gaagactctg 1680 

actggtaaga ccatcactct cgaagtggag ccgagtgaca ccattgagaa tgtcaaggca 1740 

aagatccaag acaaggaagg catccctcct gaccagcaga ggttgatctt tgctgggaaa 1800 

cagctggaag atggacgcac cctgtctgac tacaacatcc agaaagagtc caccctgcac 1860 

ctggtactcc gtctcagagg tgtgcaccac ggatccgtcg gcgctgtcgg cagcgtcggc 1920 

gacgaggtcg acggcgtcgg atccggggcg tggctgcacc cagaaacgct ggtgaaagta 1980 

aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc 2 040 

ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa 2100 

gttctgctat gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc 2160 

cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 2220 

acggatggca tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact 22 8 0 

gcggccaact tacttctgac aacgatcgga ggaccgaagg agctaaccgc ttttttgcac 2 34 0 

aacatggggg atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata 2400 

ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta 24 60 

ttaactggcg aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg 2520 

gataaagttg caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat 2580 

aaatctggag ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt 2 64 0 

aagccctccc gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga 2700 

aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaatc tagagggccc 2760 

tattctatag tgtcacctaa atgctagagc tcgctgatca gcctcgactg tgccttctag 2820 

ttgccagcca tctgttgttt gcccctcccc cgtgccttcc ttgaccctgg aaggtgccac 2880 

tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca 2940 

ttctattctg gggggtgggg tggggcagga cagcaagggg gaggattggg aagacaatag 3 000 

caggcatgct ggggatgcgg tgggctctat ggcttctgag gcggaaagaa ccagctgggg 3 060 

ctctaggggg tatccccacg cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt 312 0 

tacgcgcagc gtgaccgcta cacttgccag cgccctagcg cccgctcctt tcgctttctt 3180 

cccttccttt ctcgccacgt tcgccggctt tccccgtcaa gctctaaatc ggggcatccc 3240 

tttagggttc cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga 3300 

tggttcacgt agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc 3360 

cacgttcttt aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt 3420 

ctattctttt gatttataag ggattttggg gatttcggcc tattggttaa aaaatgagct 3480 

gatttaacaa aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga 3 54 0 

aagtccccag gctccccagg caggcagaag tatgcaaagc atgcatctca attagtcagc 3 600 

aaccaggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa gcatgcatct 3660 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 3720 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 3780 
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ggccgcctct gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 3840 

cttttgcaaa aagctcccgg gagcttgtat atccattttc ggatctgatc aagagacagg 3 900 

atgaggatcg tttcgcatga ttgaacaaga tggattgcac gcaggttctc cggccgcttg 3960 

ggtggagagg ctattcggct atgactgggc acaacagaca atcggctgct ctgatgccgc 4020 

cgtgttccgg ctgtcagcgc aggggcgccc ggttcttttt gtcaagaccg acctgtccgg 4080 

tgccctgaat gaactgcagg acgaggcagc gcggctatcg tggctggcca cgacgggcgt 414 0 

tccttgcgca gctgtgctcg acgttgtcac tgaagcggga agggactggc tgctattggg 4200 

cgaagtgccg gggcaggatc tcctgtcatc tcaccttgct cctgccgaga aagtatccat 4260 

catggctgat gcaatgcggc ggctgcatac gcttgatccg gctacctgcc cattcgacca 4320 

ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggtc ttgtcgatca 4380 

ggatgatctg gacgaagagc atcaggggct cgcgccagcc gaactgttcg ccaggctcaa 444 0 

ggcgcgcatg cccgacggcg aggatctcgt cgtgacccat ggcgatgcct gcttgccgaa 4500 

tatcatggtg gaaaatggcc gcttttctgg attcatcgac tgtggccggc tgggtgtggc 4560 

ggaccgctat caggacatag cgttggctac ccgtgatatt gctgaagagc ttggcggcga 462 0 

atgggctgac cgcttcctcg tgctttacgg tatcgccgct cccgattcgc agcgcatcgc 4680 

cttctatcgc cttcttgacg agttcttctg agcgggactc tggggttcga aatgaccgac 474 0 

caagcgacgc ccaacctgcc atcacgagat ttcgattcca ccgccgcctt ctatgaaagg 4800 

ttgggcttcg gaatcgtttt ccgggacgcc ggctggatga tcctccagcg cggggatctc 4860 

atgctggagt tcttcgccca ccccaacttg tttattgcag cttataatgg ttacaaataa 4920 

agcaatagca tcacaaattt cacaaataaa gcattttttt cactgcattc tagttgtggt 4980 

ttgtccaaac tcatcaatgt atcttatcat gtctgtatac cgtcgacctc tagctagagc 5040 

ttggcgtaat catggtcata gctgtttcct gtgtgaaatt gttatccgct cacaattcca 5100 

cacaacatac gagccggaag cataaagtgt aaagcctggg gtgcctaatg agtgagctaa 5160 

ctcacattaa ttgcgttgcg ctcactgccc gctttccagt cgggaaacct gtcgtgccag 5220 

ctgcattaat gaatcggcca acgcgcgggg agaggcggtt tgcgtattgg gcgctcttcc 52 8 0 

gcttcctcgc tcactgactc gctgcgctcg gtcgttcggc tgcggcgagc ggtatcagct 5340 

cactcaaagg cggtaatacg gttatccaca gaatcagggg ataacgcagg aaagaacatg 5400 

tgagcaaaag gccagcaaaa ggccaggaac cgtaaaaagg ccgcgttgct ggcgtttttc 5460 

cataggctcc gcccccctga cgagcatcac aaaaatcgac gctcaagtca gaggtggcga 552 0 

aacccgacag gactataaag ataccaggcg tttccccctg gaagctccct cgtgcgctct 5580 

cctgttccga ccctgccgct taccggatac ctgtccgcct ttctcccttc gggaagcgtg 5640 

gcgctttctc aatgctcacg ctgtaggtat ctcagttcgg tgtaggtcgt tcgctccaag 5700 

ctgggctgtg tgcacgaacc ccccgttcag cccgaccgct gcgccttatc cggtaactat 5760 

cgtcttgagt ccaacccggt aagacacgac ttatcgccac tggcagcagc cactggtaac 582 0 

aggattagca gagcgaggta tgtaggcggt gctacagagt tcttgaagtg gtggcctaac 5880 

tacggctaca ctagaaggac agtatttggt atctgcgctc tgctgaagcc agttaccttc 594 0 

ggaaaaagag ttggtagctc ttgatccggc aaacaaacca ccgctggtag cggtggtttt 6000 

tttgtttgca agcagcagat tacgcgcaga aaaaaaggat ctcaagaaga tcctttgatc 6060 

ttttctacgg ggtctgacgc tcagtggaac gaaaactcac gttaagggat tttggtcatg 612 0 

agattatcaa aaaggatctt cacctagatc cttttaaatt aaaaatgaag ttttaaatca 6180 

atctaaagta tatatgagta aacttggtct gacagttacc aatgcttaat cagtgaggca 624 0 

cctatctcag cgatctgtct atttcgttca tccatagttg cctgactccc cgtcgtgtag 6300 

ataactacga tacgggaggg cttaccatct ggccccagtg ctgcaatgat accgcgagac 6360 

ccacgctcac cggctccaga tttatcagca ataaaccagc cagccggaag ggccgagcgc 642 0 

agaagtggtc ctgcaacttt atccgcctcc atccagtcta ttaattgttg ccgggaagct 6480 

agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc tacaggcatc 6540 

gtggtgtcac gctcgtcgtt tggtatggct tcattcagct ccggttccca acgatcaagg 6600 

cgagttacat gatcccccat gttgtgcaaa aaagcggtta gctccttcgg tcctccgatc 6660 

gttgtcagaa gtaagttggc cgcagtgtta tcactcatgg ttatggcagc actgcataat 672 0 

tctcttactg tcatgccatc cgtaagatgc ttttctgtga ctggtgagta ctcaaccaag 6780 

tcattctgag aatagtgtat gcggcgaccg agttgctctt gcccggcgtc aatacgggat 6840 

aataccgcgc cacatagcag aactttaaaa gtgctcatca ttggaaaacg ttcttcgggg 6900 

cgaaaactct caaggatctt accgctgttg agatccagtt cgatgtaacc cactcgtgca 6960 

cccaactgat cttcagcatc ttttactttc accagcgttt ctgggtgagc aaaaacagga 7020 

aggcaaaatg ccgcaaaaaa gggaataagg gcgacacgga aatgttgaat actcatactc 7080 

ttcctttttc aatattattg aagcatttat cagggttatt gtctcatgag cggatacata 7140 

tttgaatgta tttagaaaaa taaacaaata ggggttccgc gcacatttcc ccgaaaagtg 7200 

ccacctgacg tc 7212 
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<210> 51 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide cassette 
<400> 51 

gatccgtcgg cgctgtcggc agcgtcggcg acgaggtcgc tggcgtcg 4 8 

<210> 52 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide cassette 
<400> 52 

gatccgacgc cagcgacctc gtcgccgacg ctgccgacag cgccgacg 4 8 

<210> 53 
<211> 6459 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-lXUb-DEVA-Bla construct 



<400> 53 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 42 0 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgt gcaccacgga 114 0 

tccgtcggcg ctgtcggcag cgtcggcgac gaggtcgctg gcgtcggatc cggggcgtgg 12 0 0 

ctgcacccag aaacgctggt gaaagtaaaa gatgctgaag atcagttggg tgcacgagtg 1260 

ggttacatcg aactggatct caacagcggt aagatccttg agagttttcg ccccgaagaa 132 0 

cgttttccaa tgatgagcac ttttaaagtt ctgctatgtg gcgcggtatt atcccgtatt 1380 

gacgccgggc aagagcaact cggtcgccgc atacactatt ctcagaatga cttggttgag 1440 

tactcaccag tcacagaaaa gcatcttacg gatggcatga cagtaagaga attatgcagt 1500 

gctgccataa ccatgagtga taacactgcg gccaacttac ttctgacaac gatcggagga 1560 

ccgaaggagc taaccgcttt tttgcacaac atgggggatc atgtaactcg ccttgatcgt 1620 

tgggaaccgg agctgaatga agccatacca aacgacgagc gtgacaccac gatgcctgta 1680 
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gcaatggcaa caacgttgcg caaactatta actggcgaac tacttactct agcttcccgg 1740 

caacaattaa tagactggat ggaggcggat aaagttgcag gaccacttct gcgctcggcc 1800 

cttccggctg gctggtttat tgctgataaa tctggagccg gtgagcgtgg gtctcgcggt 1860 

atcattgcag cactggggcc agatggtaag ccctcccgta tcgtagttat ctacacgacg 1920 

gggagtcagg caactatgga tgaacgaaat agacagatcg ctgagatagg tgcctcactg 1980 

attaagcatt ggtaatctag agggccctat tctatagtgt cacctaaatg ctagagctcg 2040 

ctgatcagcc tcgactgtgc cttctagttg ccagccatct gttgtttgcc cctcccccgt 2100 

gccttccttg accctggaag gtgccactcc cactgtcctt tcctaataaa atgaggaaat 2160 

tgcatcgcat tgtctgagta ggtgtcattc tattctgggg ggtggggtgg ggcaggacag 2220 

caagggggag gattgggaag acaatagcag gcatgctggg gatgcggtgg gctctatggc 22 80 

ttctgaggcg gaaagaacca gctggggctc tagggggtat ccccacgcgc cctgtagcgg 2340 

cgcattaagc gcggcgggtg tggtggttac gcgcagcgtg accgctacac ttgccagcgc 24 00 

cctagcgccc gctcctttcg ctttcttccc ttcctttctc gccacgttcg ccggctttcc 2460 

ccgtcaagct ctaaatcggg gcatcccttt agggttccga tttagtgctt tacggcacct 2520 

cgaccccaaa aaacttgatt agggtgatgg ttcacgtagt gggccatcgc cctgatagac 2580 

ggtttttcgc cctttgacgt tggagtccac gttctttaat agtggactct tgttccaaac 2640 

tggaacaaca ctcaacccta tctcggtcta ttcttttgat ttataaggga ttttggggat 2700 

ttcggcctat tggttaaaaa atgagctgat ttaacaaaaa tttaacgcga attaattctg 2760 

tggaatgtgt gtcagttagg gtgtggaaag tccccaggct ccccaggcag gcagaagtat 2 82 0 

gcaaagcatg catctcaatt agtcagcaac caggtgtgga aagtccccag gctccccagc 2 8 80 

aggcagaagt atgcaaagca tgcatctcaa ttagtcagca accatagtcc cgcccctaac 2 940 

tccgcccatc ccgcccctaa ctccgcccag ttccgcccat tctccgcccc atggctgact 3000 

aatttttttt atttatgcag aggccgaggc cgcctctgcc tctgagctat tccagaagta 3060 

gtgaggaggc ttttttggag gcctaggctt ttgcaaaaag ctcccgggag cttgtatatc 3120 

cattttcgga tctgatcaag agacaggatg aggatcgttt cgcatgattg aacaagatgg 3180 

attgcacgca ggttctccgg ccgcttgggt ggagaggcta ttcggctatg actgggcaca 3240 

acagacaatc ggctgctctg atgccgccgt gttccggctg tcagcgcagg ggcgcccggt 3300 

tctttttgtc aagaccgacc tgtccggtgc cctgaatgaa ctgcaggacg aggcagcgcg 3360 

gctatcgtgg ctggccacga cgggcgttcc ttgcgcagct gtgctcgacg ttgtcactga 3420 

agcgggaagg gactggctgc tattgggcga agtgccgggg caggatctcc tgtcatctca 3480 

ccttgctcct gccgagaaag tatccatcat ggctgatgca atgcggcggc tgcatacgct 3540 

tgatccggct acctgcccat tcgaccacca agcgaaacat cgcatcgagc gagcacgtac 3600 

tcggatggaa gccggtcttg tcgatcagga tgatctggac gaagagcatc aggggctcgc 3660 

gccagccgaa ctgttcgcca ggctcaaggc gcgcatgccc gacggcgagg atctcgtcgt 3720 

gacccatggc gatgcctgct tgccgaatat catggtggaa aatggccgct tttctggatt 3780 

catcgactgt ggccggctgg gtgtggcgga ccgctatcag gacatagcgt tggctacccg 3 840 

tgatattgct gaagagcttg gcggcgaatg ggctgaccgc ttcctcgtgc tttacggtat 3 900 

cgccgctccc gattcgcagc gcatcgcctt ctatcgcctt cttgacgagt tcttctgagc 3 960 

gggactctgg ggttcgaaat gaccgaccaa gcgacgccca acctgccatc acgagatttc 4020 

gattccaccg ccgccttcta tgaaaggttg ggcttcggaa tcgttttccg ggacgccggc 4080 

tggatgatcc tccagcgcgg ggatctcatg ctggagttct tcgcccaccc caacttgttt 4140 

attgcagctt ataatggtta caaataaagc aatagcatca caaatttcac aaataaagca 42 00 

tttttttcac tgcattctag ttgtggtttg tccaaactca tcaatgtatc ttatcatgtc 4260 

tgtataccgt cgacctctag ctagagcttg gcgtaatcat ggtcatagct gtttcctgtg 4320 

tgaaattgtt atccgctcac aattccacac aacatacgag ccggaagcat aaagtgtaaa 43 80 

gcctggggtg cctaatgagt gagctaactc acattaattg cgttgcgctc actgcccgct 4440 

ttccagtcgg gaaacctgtc gtgccagctg cattaatgaa tcggccaacg cgcggggaga 4500 

ggcggtttgc gtattgggcg ctcttccgct tcctcgctca ctgactcgct gcgctcggtc 4560 

gttcggctgc ggcgagcggt atcagctcac tcaaaggcgg taatacggtt atccacagaa 4 62 0 

tcaggggata acgcaggaaa gaacatgtga gcaaaaggcc agcaaaaggc caggaaccgt 4 6 80 

aaaaaggccg cgttgctggc gtttttccat aggctccgcc cccctgacga gcatcacaaa 4740 

aatcgacgct caagtcagag gtggcgaaac ccgacaggac tataaagata ccaggcgttt 4 800 

ccccctggaa gctccctcgt gcgctctcct gttccgaccc tgccgcttac cggatacctg 4860 

tccgcctttc tcccttcggg aagcgtggcg ctttctcaat gctcacgctg taggtatctc 4 92 0 

agttcggtgt aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc 4980 

gaccgctgcg ccttatccgg taactatcgt cttgagtcca acccggtaag acacgactta 5040 

tcgccactgg cagcagccac tggtaacagg attagcagag cgaggtatgt aggcggtgct 5100 

acagagttct tgaagtggtg gcctaactac ggctacacta gaaggacagt atttggtatc 5160 

tgcgctctgc tgaagccagt taccttcgga aaaagagttg gtagctcttg atccggcaaa 5220 c, 

caaaccaccg ctggtagcgg tggttttttt gtttgcaagc agcagattac gcgcagaaaa 5280 



aaaggatctc 
aactcacgtt 
ttaaattaaa 
agttaccaat 
atagttgcct 
cccagtgctg 
aaccagccag 
cagtctatta 
aacgttgttg 
ttcagctccg 
gcggttagct 
ctcatggtta 
tctgtgactg 
tgctcttgcc 
ctcatcattg 
tccagttcga 
agcgtttctg 
acacggaaat 
ggttattgtc 
gttccgcgca 



aagaagatcc 
aagggatttt 
aatgaagttt 
gcttaatcag 
gactccccgt 
caatgatacc 
ccggaagggc 
attgttgccg 
ccattgctac 
gttcccaacg 
ccttcggtcc 
tggcagcact 
gtgagtactc 
cggcgtcaat 
gaaaacgttc 
tgtaacccac 
ggtgagcaaa 
gttgaatact 
tcatgagcgg 
catttccccg 



tttgatcttt 
ggtcatgaga 
taaatcaatc 
tgaggcacct 
cgtgtagata 
gcgagaccca 
cgagcgcaga 
ggaagctaga 
aggcatcgtg 
atcaaggcga 
tccgatcgtt 
gcataattct 
aaccaagtca 
acgggataat 
ttcggggcga 
tcgtgcaccc 
aacaggaagg 
catactcttc 
atacatattt 
aaaagtgcca 
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tctacggggt 
ttatcaaaaa 
taaagtatat 
atctcagcga 
actacgatac 
cgctcaccgg 
agtggtcctg 
gtaagtagtt 
gtgtcacgct 
gttacatgat 
gtcagaagta 
cttactgtca 
ttctgagaat 
accgcgccac 
aaactctcaa 
aactgatctt 
caaaatgccg 
ctttttcaat 
gaatgtattt 
cctgacgtc 



ctgacgctca 
ggatcttcac 
atgagtaaac 
tctgtctatt 
gggagggctt 
ctccagattt 
caactttatc 
cgccagttaa 
cgtcgtttgg 
cccccatgtt 
agttggccgc 
tgccatccgt 
agtgtatgcg 
atagcagaac 
ggatcttacc 
cagcatcttt 
caaaaaaggg 
attattgaag 
agaaaaataa 



gtggaacgaa 
ctagatcctt 
ttggtctgac 
tcgttcatcc 
accatctggc 
atcagcaata 
cgcctccatc 
tagtttgcgc 
tatggcttca 
gtgcaaaaaa 
agtgttatca 
aagatgcttt 
gcgaccgagt 
tttaaaagtg 
gctgttgaga 
tactttcacc 
aataagggcg 
catttatcag 
acaaataggg 



5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6459 



<210> 54 
<211> 6726 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-2XUb-DEVA-Bla construct 



<400> 54 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 8 0 

ctccgtctca gaggtgtgca ccacggatcc gtcggcgctg tcggcagcgt cggcgacgag 144 0 

gtcgctggcg tcggatccgg ggcgtggctg cacccagaaa cgctggtgaa agtaaaagat 1500 

gctgaagatc agttgggtgc acgagtgggt tacatcgaac tggatctcaa cagcggtaag 1560 

atccttgaga gttttcgccc cgaagaacgt tttccaatga tgagcacttt taaagttctg 1620 

ctatgtggcg cggtattatc ccgtattgac gccgggcaag agcaactcgg tcgccgcata 1680 
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cactattctc agaatgactt ggttgagtac tcaccagtca cagaaaagca tcttacggat 1740 

ggcatgacag taagagaatt atgcagtgct gccataacca tgagtgataa cactgcggcc 18 00 

aacttacttc tgacaacgat cggaggaccg aaggagctaa ccgctttttt gcacaacatg 1860 

ggggatcatg taactcgcct tgatcgttgg gaaccggagc tgaatgaagc cataccaaac 192 0 

gacgagcgtg acaccacgat gcctgtagca atggcaacaa cgttgcgcaa actattaact 1980 

ggcgaactac ttactctagc ttcccggcaa caattaatag actggatgga ggcggataaa 2040 

gttgcaggac cacttctgcg ctcggccctt ccggctggct ggtttattgc tgataaatct 2100 

ggagccggtg agcgtgggtc tcgcggtatc attgcagcac tggggccaga tggtaagccc 2160 

tcccgtatcg tagttatcta cacgacgggg agtcaggcaa ctatggatga acgaaataga 2220 

cagatcgctg agataggtgc ctcactgatt aagcattggt aatctagagg gccctattct 22 80 

atagtgtcac ctaaatgcta gagctcgctg atcagcctcg actgtgcctt ctagttgcca 2340 

gccatctgtt gtttgcccct cccccgtgcc ttccttgacc ctggaaggtg ccactcccac 2400 

tgtcctttcc taataaaatg aggaaattgc atcgcattgt ctgagtaggt gtcattctat 2460 

tctggggggt ggggtggggc aggacagcaa gggggaggat tgggaagaca atagcaggca 2 520 

tgctggggat gcggtgggct ctatggcttc tgaggcggaa agaaccagct ggggctctag 2580 

ggggtatccc cacgcgccct gtagcggcgc attaagcgcg gcgggtgtgg tggttacgcg 2640 

cagcgtgacc gctacacttg ccagcgccct agcgcccgct cctttcgctt tcttcccttc 2700 

ctttctcgcc acgttcgccg gctttccccg tcaagctcta aatcggggca tccctttagg 2760 

gttccgattt agtgctttac ggcacctcga ccccaaaaaa cttgattagg gtgatggttc 2820 

acgtagtggg ccatcgccct gatagacggt ttttcgccct ttgacgttgg agtccacgtt 2880 

ctttaatagt ggactcttgt tccaaactgg aacaacactc aaccctatct cggtctattc 2940 

ttttgattta taagggattt tggggatttc ggcctattgg ttaaaaaatg agctgattta 3000 

acaaaaattt aacgcgaatt aattctgtgg aatgtgtgtc agttagggtg tggaaagtcc 3060 

ccaggctccc caggcaggca gaagtatgca aagcatgcat ctcaattagt cagcaaccag 3120 

gtgtggaaag tccccaggct ccccagcagg cagaagtatg caaagcatgc atctcaatta 3180 

gtcagcaacc atagtcccgc ccctaactcc gcccatcccg cccctaactc cgcccagttc 3240 

cgcccattct ccgccccatg gctgactaat tttttttatt tatgcagagg ccgaggccgc 33 00 

ctctgcctct gagctattcc agaagtagtg aggaggcttt tttggaggcc taggcttttg 3360 

caaaaagctc ccgggagctt gtatatccat tttcggatct gatcaagaga caggatgagg 3420 

atcgtttcgc atgattgaac aagatggatt gcacgcaggt tctccggccg cttgggtgga 34 80 

gaggctattc ggctatgact gggcacaaca gacaatcggc tgctctgatg ccgccgtgtt 3540 

ccggctgtca gcgcaggggc gcccggttct ttttgtcaag accgacctgt ccggtgccct 3600 

gaatgaactg caggacgagg cagcgcggct atcgtggctg gccacgacgg gcgttccttg 3660 

cgcagctgtg ctcgacgttg tcactgaagc gggaagggac tggctgctat tgggcgaagt 3720 

gccggggcag gatctcctgt catctcacct tgctcctgcc gagaaagtat ccatcatggc 3780 

tgatgcaatg cggcggctgc atacgcttga tccggctacc tgcccattcg accaccaagc 3 840 

gaaacatcgc atcgagcgag cacgtactcg gatggaagcc ggtcttgtcg atcaggatga 3 900 

tctggacgaa gagcatcagg ggctcgcgcc agccgaactg ttcgccaggc tcaaggcgcg 3 960 

catgcccgac ggcgaggatc tcgtcgtgac ccatggcgat gcctgcttgc cgaatatcat 4020 

ggtggaaaat ggccgctttt ctggattcat cgactgtggc cggctgggtg tggcggaccg 4080 

ctatcaggac atagcgttgg ctacccgtga tattgctgaa gagcttggcg gcgaatgggc 4140 

tgaccgcttc ctcgtgcttt acggtatcgc cgctcccgat tcgcagcgca tcgccttcta 4200 

tcgccttctt gacgagttct tctgagcggg actctggggt tcgaaatgac cgaccaagcg 42 60 

acgcccaacc tgccatcacg agatttcgat, tccaccgccg ccttctatga aaggttgggc 4320 

ttcggaatcg ttttccggga cgccggctgg atgatcctcc agcgcgggga tctcatgctg 4380 

gagttcttcg cccaccccaa cttgtttatt gcagcttata atggttacaa ataaagcaat 4440 

agcatcacaa atttcacaaa taaagcattt ttttcactgc attctagttg tggtttgtcc 4500 

aaactcatca atgtatctta tcatgtctgt ataccgtcga cctctagcta gagcttggcg 4560 

taatcatggt catagctgtt tcctgtgtga aattgttatc cgctcacaat tccacacaac 4620 

atacgagccg gaagcataaa gtgtaaagcc tggggtgcct aatgagtgag ctaactcaca 4680 

ttaattgcgt tgcgctcact gcccgctttc cagtcgggaa acctgtcgtg ccagctgcat 4740 

taatgaatcg gccaacgcgc ggggagaggc ggtttgcgta ttgggcgctc ttccgcttcc 4800 

tcgctcactg actcgctgcg ctcggtcgtt cggctgcggc gagcggtatc agctcactca 4 860 

aaggcggtaa tacggttatc cacagaatca ggggataacg caggaaagaa catgtgagca 4 920 

aaaggccagc aaaaggccag gaaccgtaaa aaggccgcgt tgctggcgtt tttccatagg 4 980 

ctccgccccc ctgacgagca tcacaaaaat cgacgctcaa gtcagaggtg gcgaaacccg 5040 

acaggactat aaagatacca ggcgtttccc cctggaagct ccctcgtgcg ctctcctgtt 5100 

ccgaccctgc cgcttaccgg atacctgtcc gcctttctcc cttcgggaag cgtggcgctt 5160 

tctcaatgct cacgctgtag gtatctcagt tcggtgtagg tcgttcgctc caagctgggc 5220 

tgtgtgcacg aaccccccgt tcagcccgac cgctgcgcct tatccggtaa ctatcgtctt 5280 



gagtccaacc 
agcagagcga 
tacactagaa 
agagttggta 
tgcaagcagc 
acggggtctg 
tcaaaaagga 
agtatatatg 
tcagcgatct 
acgatacggg 
tcaccggctc 
ggtcctgcaa 
agtagttcgc 
tcacgctcgt 
acatgatccc 
agaagtaagt 
actgtcatgc 
tgagaatagt 
gcgccacata 
ctctcaagga 
tgatcttcag 
aatgccgcaa 
tttcaatatt 
tgtatttaga 
gacgtc 



cggtaagaca 
ggtatgtagg 
ggacagtatt 
gctcttgatc 
agattacgcg 
acgctcagtg 
tcttcaccta 
agtaaacttg 
gtctatttcg 
agggcttacc 
cagatttatc 
ctttatccgc 
cagttaatag 
cgtttggtat 
ccatgttgtg 
tggccgcagt 
catccgtaag 
gtatgcggcg 
gcagaacttt 
tcttaccgct 
catcttttac 
aaaagggaat 
attgaagcat 
aaaataaaca 



cgacttatcg 
cggtgctaca 
tggtatctgc 
cggcaaacaa 
cagaaaaaaa 
gaacgaaaac 
gatcctttta 
gtctgacagt 
ttcatccata 
atctggcccc 
agcaataaac 
ctccatccag 
tttgcgcaac 
ggcttcattc 
caaaaaagcg 
gttatcactc 
atgcttttct 
accgagttgc 
aaaagtgctc 
gttgagatcc 
tttcaccagc 
aagggcgaca 
ttatcagggt 
aataggggtt 
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ccactggcag 
gagttcttga 
gctctgctga 
accaccgctg 
ggatctcaag 
tcacgttaag 
aattaaaaat 
taccaatgct 
gttgcctgac 
agtgctgcaa 
cagccagccg 
tctattaatt 
gttgttgcca 
agctccggtt 
gttagctcct 
atggttatgg 
gtgactggtg 
tcttgcccgg 
atcattggaa 
agttcgatgt 
gtttctgggt 
cggaaatgtt 
tattgtctca 
ccgcgcacat 



cagccactgg 
agtggtggcc 
agccagttac 
gtagcggtgg 
aagatccttt 
ggattttggt 
gaagttttaa 
taatcagtga 
tccccgtcgt 
tgataccgcg 
gaagggccga 
gttgccggga 
ttgctacagg 
cccaacgatc 
tcggtcctcc 
cagcactgca 
agtactcaac 
cgtcaatacg 
aacgttcttc 
aacccactcg 
gagcaaaaac 
gaatactcat 
tgagcggata 
ttccccgaaa 



taacaggatt 
taactacggc 
cttcggaaaa 
tttttttgtt 
gatcttttct 
catgagatta 
atcaatctaa 
ggcacctatc 
gtagataact 
agacccacgc 
gcgcagaagt 
agctagagta 
catcgtggtg 
aaggcgagtt 
gatcgttgtc 
taattctctt 
caagtcattc 
ggataatacc 
ggggcgaaaa 
tgcacccaac 
aggaaggcaa 
actcttcctt 
catatttgaa 
agtgccacct 



5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6726 



<210> 55 
<211> 6969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-DEVA-Bla construct 



<400> 55 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 12 0 0 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 



caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 
gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 
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ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccgtcggcg ctgtcggcag cgtcggcgac 1680 

gaggtcgctg gcgtcggatc cggggcgtgg ctgcacccag aaacgctggt gaaagtaaaa 1740 

gatgctgaag atcagttggg tgcacgagtg ggttacatcg aactggatct caacagcggt 1800 

aagatccttg agagttttcg ccccgaagaa cgttttccaa tgatgagcac ttttaaagtt 1860 

ctgctatgtg gcgcggtatt atcccgtatt gacgccgggc aagagcaact cggtcgccgc 1920 

atacactatt ctcagaatga cttggttgag tactcaccag tcacagaaaa gcatcttacg 1980 

gatggcatga cagtaagaga attatgcagt gctgccataa ccatgagtga taacactgcg 2 04 0 

gccaacttac ttctgacaac gatcggagga ccgaaggagc taaccgcttt tttgcacaac 2100 

atgggggatc atgtaactcg ccttgatcgt tgggaaccgg agctgaatga agccatacca 2160 

aacgacgagc gtgacaccac gatgcctgta gcaatggcaa caacgttgcg caaactatta 2220 

actggcgaac tacttactct agcttcccgg caacaattaa tagactggat ggaggcggat 2280 

aaagttgcag gaccacttct gcgctcggcc cttccggctg gctggtttat tgctgataaa 2340 

tctggagccg gtgagcgtgg gtctcgcggt atcattgcag cactggggcc agatggtaag 2400 

ccctcccgta tcgtagttat ctacacgacg gggagtcagg caactatgga tgaacgaaat 2460 

agacagatcg ctgagatagg tgcctcactg attaagcatt ggtaatctag agggccctat 2520 

tctatagtgt cacctaaatg ctagagctcg ctgatcagcc tcgactgtgc cttctagttg 2580 

ccagccatct gttgtttgcc cctcccccgt gccttccttg accctggaag gtgccactcc 2640 

cactgtcctt tcctaataaa atgaggaaat tgcatcgcat tgtctgagta ggtgtcattc 2700 

tattctgggg ggtggggtgg ggcaggacag caagggggag gattgggaag acaatagcag 2760 

gcatgctggg gatgcggtgg gctctatggc ttctgaggcg gaaagaacca gctggggctc 2820 

tagggggtat ccccacgcgc cctgtagcgg cgcattaagc gcggcgggtg tggtggttac 2880 

gcgcagcgtg accgctacac ttgccagcgc cctagcgccc gctcctttcg ctttcttccc 2940 

ttcctttctc gccacgttcg ccggctttcc ccgtcaagct ctaaatcggg gcatcccttt 3000 

agggttccga tttagtgctt tacggcacct cgaccccaaa aaacttgatt agggtgatgg 3060 

ttcacgtagt gggccatcgc cctgatagac ggtttttcgc cctttgacgt tggagtccac 3120 

gttctttaat agtggactct tgttccaaac tggaacaaca ctcaacccta tctcggtcta 3180 

ttcttttgat ttataaggga ttttggggat ttcggcctat tggttaaaaa atgagctgat 3240 

ttaacaaaaa tttaacgcga attaattctg tggaatgtgt gtcagttagg gtgtggaaag 3300 

tccccaggct ccccaggcag gcagaagtat gcaaagcatg catctcaatt agtcagcaac 3360 

caggtgtgga aagtccccag gctccccagc aggcagaagt atgcaaagca tgcatctcaa 342 0 

ttagtcagca accatagtcc cgcccctaac tccgcccatc ccgcccctaa ctccgcccag 3480 

ttccgcccat tctccgcccc atggctgact aatttttttt atttatgcag aggccgaggc 3540 

cgcctctgcc tctgagctat tccagaagta gtgaggaggc ttttttggag gcctaggctt 3600 

ttgcaaaaag ctcccgggag cttgtatatc cattttcgga tctgatcaag agacaggatg 3660 

aggatcgttt cgcatgattg aacaagatgg attgcacgca ggttctccgg ccgcttgggt 3720 

ggagaggcta ttcggctatg actgggcaca acagacaatc ggctgctctg atgccgccgt 3 78 0 

gttccggctg tcagcgcagg ggcgcccggt tctttttgtc aagaccgacc tgtccggtgc 3840 

cctgaatgaa ctgcaggacg aggcagcgcg gctatcgtgg ctggccacga cgggcgttcc 3900 

ttgcgcagct gtgctcgacg ttgtcactga agcgggaagg gactggctgc tattgggcga 3960 

agtgccgggg caggatctcc tgtcatctca ccttgctcct gccgagaaag tatccatcat 4020 

ggctgatgca atgcggcggc tgcatacgct tgatccggct acctgcccat tcgaccacca 4080 

agcgaaacat cgcatcgagc gagcacgtac tcggatggaa gccggtcttg tcgatcagga 4140 

tgatctggac gaagagcatc aggggctcgc gccagccgaa ctgttcgcca ggctcaaggc 4200 

gcgcatgccc gacggcgagg atctcgtcgt gacccatggc gatgcctgct tgccgaatat 4260 

catggtggaa aatggccgct tttctggatt catcgactgt ggccggctgg gtgtggcgga 4320 

ccgctatcag gacatagcgt tggctacccg tgatattgct gaagagcttg gcggcgaatg 4380 

ggctgaccgc ttcctcgtgc tttacggtat cgccgctccc gattcgcagc gcatcgcctt 4440 

ctatcgcctt cttgacgagt tcttctgagc gggactctgg ggttcgaaat gaccgaccaa 4500 

gcgacgccca acctgccatc acgagatttc gattccaccg ccgccttcta tgaaaggttg 4560 

ggcttcggaa tcgttttccg ggacgccggc tggatgatcc tccagcgcgg ggatctcatg 462 0 

ctggagttct tcgcccaccc caacttgttt attgcagctt ataatggtta caaataaagc 4680 

aatagcatca caaatttcac aaataaagca tttttttcac tgcattctag ttgtggtttg 4740 

tccaaactca tcaatgtatc ttatcatgtc tgtataccgt cgacctctag ctagagcttg 4800 

gcgtaatcat ggtcatagct gtttcctgtg tgaaattgtt atccgctcac aattccacac 4860 

aacatacgag ccggaagcat aaagtgtaaa gcctggggtg cctaatgagt gagctaactc 4 92 0 

acattaattg cgttgcgctc actgcccgct ttccagtcgg gaaacctgtc gtgccagctg 4980 



cattaatgaa 
tcctcgctca 
tcaaaggcgg 
gcaaaaggcc 
aggctccgcc 
ccgacaggac 
gttccgaccc 
ctttctcaat 
ggctgtgtgc 
cttgagtcca 
attagcagag 
ggctacacta 
aaaagagttg 
gtttgcaagc 
tctacggggt 
ttatcaaaaa 
taaagtatat 
atctcagcga 
actacgatac 
cgctcaccgg 
agtggtcctg 
gtaagtagtt 
gtgtcacgct 
gttacatgat 
gtcagaagta 
cttactgtca 
ttctgagaat 
accgcgccac 
aaactctcaa 
aactgatctt 
caaaatgccg 
ctttttcaat 
gaatgtattt 
cctgacgtc 



tcggccaacg 
ctgactcgct 
taatacggtt 
agcaaaaggc 
cccctgacga 
tataaagata 
tgccgcttac 
gctcacgctg 
acgaaccccc 
acccggtaag 
cgaggtatgt 
gaaggacagt 
gtagctcttg 
agcagattac 
ctgacgctca 
ggatcttcac 
atgagtaaac 
tctgtctatt 
gggagggctt 
ctccagattt 
caactttatc 
cgccagttaa 
cgtcgtttgg 
cccccatgtt 
agttggccgc 
tgccatccgt 
agtgtatgcg 
atagcagaac 
ggatcttacc 
cagcatcttt 
caaaaaaggg 
attattgaag 
agaaaaataa 



cgcggggaga 
gcgctcggtc 
atccacagaa 
caggaaccgt 
gcatcacaaa 
ccaggcgttt 
cggatacctg 
taggtatctc 
cgttcagccc 
acacgactta 
aggcggtgct 
atttggtatc 
atccggcaaa 
gcgcagaaaa 
gtggaacgaa 
ctagatcctt 
ttggtctgac 
tcgttcatcc 
accatctggc 
atcagcaata 
cgcctccatc 
tagtttgcgc 
tatggcttca 
gtgcaaaaaa 
agtgttatca 
aagatgcttt 
gcgaccgagt 
tttaaaagtg 
gctgttgaga 
tactttcacc 
aataagggcg 
catttatcag 
acaaataggg 
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ggcggtttgc 
gttcggctgc 
tcaggggata 
aaaaaggccg 
aatcgacgct 
ccccctggaa 
tccgcctttc 
agttcggtgt 
gaccgctgcg 
tcgccactgg 
acagagttct 
tgcgctctgc 
caaaccaccg 
aaaggatctc 
aactcacgtt 
ttaaattaaa 
agttaccaat 
atagttgcct 
cccagtgctg 
aaccagccag 
cagtctatta 
aacgttgttg 
ttcagctccg 
gcggttagct 
ctcatggtta 
tctgtgactg 
tgctcttgcc 
ctcatcattg 
tccagttcga 
agcgtttctg 
acacggaaat 
ggttattgtc 
gttccgcgca 



gtattgggcg 
ggcgagcggt 
acgcaggaaa 
cgttgctggc 
caagtcagag 
gctccctcgt 
tcccttcggg 
aggtcgttcg 
ccttatccgg 
cagcagccac 
tgaagtggtg 
tgaagccagt 
ctggtagcgg 
aagaagatcc 
aagggatttt 
aatgaagttt 
gcttaatcag 
gactccccgt 
caatgatacc 
ccggaagggc 
attgttgccg 
ccattgctac 
gttcccaacg 
ccttcggtcc 
tggcagcact 
gtgagtactc 
cggcgtcaat 
gaaaacgttc 
tgtaacccac 
ggtgagcaaa 
gttgaatact 
tcatgagcgg 
catttccccg 



ctcttccgct 
atcagctcac 
gaacatgtga 
gtttttccat 
gtggcgaaac 
gcgctctcct 
aagcgtggcg 
ctccaagctg 
taactatcgt 
tggtaacagg 
gcctaactac 
taccttcgga 
tggttttttt 
tttgatcttt 
ggtcatgaga 
taaatcaatc 
tgaggcacct 
cgtgtagata 
gcgagaccca 
cgagcgcaga 
ggaagctaga 
aggcatcgtg 
atcaaggcga 
tccgatcgtt 
gcataattct 
aaccaagtca 
acgggataat 
ttcggggcga 
tcgtgcaccc 
aacaggaagg 
catactcttc 
atacatattt 
aaaagtgcca 



5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
6969 



<210> 56 

<211> 7212 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-4XUb-DEVA-Bla construct 



<400> 56 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 4.2 0 

at tgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 



61 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tctaccatgg aaatcttcgt gaagactctg 1680 

actggtaaga ccatcactct cgaagtggag ccgagtgaca ccattgagaa tgtcaaggca 174 0 

aagatccaag acaaggaagg catccctcct gaccagcaga ggttgatctt tgctgggaaa 1800 

cagctggaag atggacgcac cctgtctgac tacaacatcc agaaagagtc caccctgcac 1860 

ctggtactcc gtctcagagg tgtgcaccac ggatccgtcg gcgctgtcgg cagcgtcggc 1920 

gacgaggtcg ctggcgtcgg atccggggcg tggctgcacc cagaaacgct ggtgaaagta 1980 

aaagatgctg aagatcagtt gggtgcacga gtgggttaca tcgaactgga tctcaacagc 2040 

ggtaagatcc ttgagagttt tcgccccgaa gaacgttttc caatgatgag cacttttaaa 2100 

gttctgctat gtggcgcggt attatcccgt attgacgccg ggcaagagca actcggtcgc 2160 

cgcatacact attctcagaa tgacttggtt gagtactcac cagtcacaga aaagcatctt 2220 

acggatggca tgacagtaag agaattatgc agtgctgcca taaccatgag tgataacact 2280 

gcggccaact tacttctgac aacgatcgga ggaccgaagg agctaaccgc ttttttgcac 2340 

aacatggggg atcatgtaac tcgccttgat cgttgggaac cggagctgaa tgaagccata 2400 

ccaaacgacg agcgtgacac cacgatgcct gtagcaatgg caacaacgtt gcgcaaacta 2460 

ttaactggcg aactacttac tctagcttcc cggcaacaat taatagactg gatggaggcg 2520 

gataaagttg caggaccact tctgcgctcg gcccttccgg ctggctggtt tattgctgat 2580 

aaatctggag ccggtgagcg tgggtctcgc ggtatcattg cagcactggg gccagatggt 2640 

aagccctccc gtatcgtagt tatctacacg acggggagtc aggcaactat ggatgaacga 2700 

aatagacaga tcgctgagat aggtgcctca ctgattaagc attggtaatc tagagggccc 2760 

tattctatag tgtcacctaa atgctagagc tcgctgatca gcctcgactg tgccttctag 2820 

ttgccagcca tctgttgttt gcccctcccc cgtgccttcc ttgaccctgg aaggtgccac 2880 

tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca 2940 

ttctattctg gggggtgggg tggggcagga cagcaagggg gaggattggg aagacaatag 3 000 

caggcatgct ggggatgcgg tgggctctat ggcttctgag gcggaaagaa ccagctgggg 3 060 

ctctaggggg tatccccacg cgccctgtag cggcgcatta agcgcggcgg gtgtggtggt 312 0 

tacgcgcagc gtgaccgcta cacttgccag cgccctagcg cccgctcctt tcgctttctt 3180 

cccttccttt ctcgccacgt tcgccggctt tccccgtcaa gctctaaatc ggggcatccc 3240 

tttagggttc cgatttagtg ctttacggca cctcgacccc aaaaaacttg attagggtga 3300 

tggttcacgt agtgggccat cgccctgata gacggttttt cgccctttga cgttggagtc 3360 

cacgttcttt aatagtggac tcttgttcca aactggaaca acactcaacc ctatctcggt 3420 

ctattctttt gatttataag ggattttggg gatttcggcc tattggttaa aaaatgagct 3480 

gatttaacaa aaatttaacg cgaattaatt ctgtggaatg tgtgtcagtt agggtgtgga 3540 

aagtccccag gctccccagg caggcagaag tatgcaaagc atgcatctca attagtcagc 3600 

aaccaggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa gcatgcatct 3 660 

caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc taactccgcc 3720 

cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg cagaggccga 3780 

ggccgcctct gcctctgagc tattccagaa gtagtgagga ggcttttttg gaggcctagg 3 84 0 

cttttgcaaa aagctcccgg gagcttgtat atccattttc ggatctgatc aagagacagg 3 90 0 

atgaggatcg tttcgcatga ttgaacaaga tggattgcac gcaggttctc cggccgcttg 3 960 

ggtggagagg ctattcggct atgactgggc acaacagaca atcggctgct ctgatgccgc 4 02 0 

cgtgttccgg ctgtcagcgc aggggcgccc ggttcttttt gtcaagaccg acctgtccgg 4080 

tgccctgaat gaactgcagg acgaggcagc gcggctatcg tggctggcca cgacgggcgt 414 0 

tccttgcgca gctgtgctcg acgttgtcac tgaagcggga agggactggc tgctattggg 4200 

cgaagtgccg gggcaggatc tcctgtcatc tcaccttgct cctgccgaga aagtatccat 4260 

catggctgat gcaatgcggc ggctgcatac gcttgatccg gctacctgcc cattcgacca 432 0 

ccaagcgaaa catcgcatcg agcgagcacg tactcggatg gaagccggtc ttgtcgatca 4380 

ggatgatctg gacgaagagc atcaggggct cgcgccagcc gaactgttcg ccaggctcaa 444 0 



ggcgcgcatg 
tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
caagcgacgc 
ttgggcttcg 
atgctggagt 
agcaatagca 
ttgtccaaac 
ttggcgtaat 
cacaacatac 
ctcacattaa 
ctgcattaat 
gcttcctcgc 
cactcaaagg 
tgagcaaaag 
cataggctcc 
aacccgacag 
cctgttccga 
gcgctttctc 
ctgggctgtg 
cgtcttgagt 
aggattagca 
tacggctaca 
ggaaaaagag 
tttgtttgca 
ttttctacgg 
agattatcaa 
atctaaagta 
cctatctcag 
ataactacga 
ccacgctcac 
agaagtggtc 
agagtaagta 
gtggtgtcac 
cgagttacat 
gttgtcagaa 
tctcttactg 
tcattctgag 
aataccgcgc 
cgaaaactct 
cccaactgat 
aggcaaaatg 
ttcctttttc 
tttgaatgta 
ccacctgacg 



cccgacggcg 
gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
ccaacctgcc 
gaatcgtttt 
tcttcgccca 
tcacaaattt 
tcatcaatgt 
catggtcata 
gagccggaag 
ttgcgttgcg 
gaatcggcca 
tcactgactc 
cggtaatacg 
gccagcaaaa 
gcccccctga 
gactataaag 
ccctgccgct 
aatgctcacg 
tgcacgaacc 
ccaacccggt 
gagcgaggta 
ctagaaggac 
ttggtagctc 
agcagcagat 
ggtctgacgc 
aaaggatctt 
tatatgagta 
cgatctgtct 
tacgggaggg 
cggctccaga 
ctgcaacttt 
gttcgccagt 
gctcgtcgtt 
gatcccccat 
gtaagttggc 
tcatgccatc 
aatagtgtat 
cacatagcag 
caaggatctt 
cttcagcatc 
ccgcaaaaaa 
aatattattg 
tttagaaaaa 
tc 



aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
atcacgagat 
ccgggacgcc 
ccccaacttg 
cacaaataaa 
atcttatcat 
gctgtttcct 
cataaagtgt 
ctcactgccc 
acgcgcgggg 
gctgcgctcg 
gttatccaca 
ggccaggaac 
cgagcatcac 
ataccaggcg 
taccggatac 
ctgtaggtat 
ccccgttcag 
aagacacgac 
tgtaggcggt 
agtatttggt 
ttgatccggc 
tacgcgcaga 
tcagtggaac 
cacctagatc 
aacttggtct 
atttcgttca 
cttaccatct 
tttatcagca 
atccgcctcc 
taatagtttg 
tggtatggct 
gttgtgcaaa 
cgcagtgtta 
cgtaagatgc 
gcggcgaccg 
aactttaaaa 
accgctgttg 
ttttactttc 
gggaataagg 
aagcatttat 
taaacaaata 
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cgtgacccat 
attcatcgac 
ccgtgatatt 
tatcgccgct 
agcgggactc 
ttcgattcca 
ggctggatga 
tttattgcag 
gcattttttt 
gtctgtatac 
gtgtgaaatt 
aaagcctggg 
gctttccagt 
agaggcggtt 
gtcgttcggc 
gaatcagggg 
cgtaaaaagg 
aaaaatcgac 
tttccccctg 
ctgtccgcct 
ctcagttcgg 
cccgaccgct 
ttatcgccac 
gctacagagt 
atctgcgctc 
aaacaaacca 
aaaaaaggat 
gaaaactcac 
cttttaaatt 
gacagttacc 
tccatagttg 
ggccccagtg 
ataaaccagc 
atccagtcta 
cgcaacgttg 
tcattcagct 
aaagcggtta 
tcactcatgg 
ttttctgtga 
agttgctctt 
gtgctcatca 
agate cagtt 
accagcgttt 
gcgacacgga 
cagggttatt 
ggggttccgc 



ggegatgect 
tgtggccggc 
gctgaagagc 
cccgattcgc 
tggggttcga 
ccgccgcctt 
tcctccagcg 
cttataatgg 
cactgcattc 
cgtcgacctc 
gttatccget 
gtgcctaatg 
egggaaaect 
tgcgtattgg 
tgeggegage 
ataaegcagg 
ccgcgttgct 
gctcaagtca 
gaagctccct 
ttctcccttc 
tgtaggtcgt 
gcgccttatc 
tggcagcagc 
tcttgaagtg 
tgetgaagee 
ccgctggtag 
ctcaagaaga 
gttaagggat 
aaaaatgaag 
aatgcttaat 
cctgactccc 
ctgeaatgat 
cagceggaag 
ttaattgttg 
ttgccattgc 
ccggttccca 
gctccttcgg 
ttatggcagc 
ctggtgagta 
gcccggcgtc 
ttggaaaacg 
cgatgtaacc 
ctgggtgagc 
aatgttgaat 
gtctcatgag 
gcacatttcc 



gettgecgaa 
tgggtgtggc 
ttggcggcga 
agcgcatcgc 
aatgaccgac 
ctatgaaagg 
eggggatetc 
ttacaaataa 
tagttgtggt 
tagctagagc 
cacaattcca 
agtgagctaa 
gtcgtgccag 
gcgctcttcc 
ggtatcagct 
aaagaacatg 
ggcgtttttc 
gaggtggcga 
cgtgcgctct 
gggaagcgtg 
tcgctccaag 
eggtaactat 
cactggtaac 
gtggcctaac 
agttaccttc 
cggtggtttt 
tcctttgatc 
tttggtcatg 
ttttaaatca 
cagtgaggca 
cgtcgtgtag 
accgcgagac 
ggccgagcgc 
cegggaaget 
tacaggcatc 
acgatcaagg 
tcctccgatc 
actgeataat 
ctcaaccaag 
aataegggat 
ttcttcgggg 
cactcgtgca 
aaaaacagga 
actcatactc 
eggatacata 
ccgaaaagtg 



4500 
4560 
4620 
4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7212 



<210> 57 
<211> 1095 
<212> DNA 

<213> Human rhinovirus 14 
<400> 57 

ttgggtcgtg cagcttgtgt gcatgtaact gaaatacaaa acaaagatgc tactggaata 60 
gataatcaca gagaagcaaa attgttcaat gattggaaaa tcaacctgtc cagccttgtc 120 
caacttagaa agaaactgga actcttcact tatgttaggt ttgattctga gtataccata 180 
ctggccactg catctcaacc tgattcagca aactattcaa gcaatttggt ggtccaagcc 240 
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atgtatgttc cacatggtgc cccgaaatcc aaaagagtgg gcgattacac atggcaaagt 3 00 

gcttcaaacc ccagtgtatt cttcaaggtg ggggatacat caaggtttag tgtgccttat 360 

gtaggattgg catcagcata taattgtttt tatgatggtt actcacatga tgatgcagaa 42 0 

actcagtatg gcataactgt tctaaaccat atgggtagta tggcattcag aatagtaaat 480 

gaacatgatg aacacaaaac tcttgtcaag atcagagttt atcacagggc aaagctcgtt 540 

gaagcatgga ttccaagagc acccagagca ctaccctaca catcaatagg gcgcacaaat 600 

tatcctaaga atacagaacc agtaattaag aagaggaaag gtgacattaa atcctatggt 660 

ttaggaccta ggtacggtgg gatttataca tcaaatgtta aaataatgaa ttaccacttg 720 

atgacaccag aagaccacca taatctgata gcaccctatc caaatagaga tttagcaata 780 

gtctcaacag gaggacatgg tgcagaaaca ataccacact gtaaccgtac atcaggtgtt 84 0 

tactattcca catattacag aaagtattac cccataattt gcgaaaagcc caccaacatc 900 

tggattgaag gaagccctta ttacccaagt agatttcaag caggagtgat gaaaggggtt 960 

gggccggcag agctaggaga ctgcggtggg attttgagat gcatacatgg tcccattgga 102 0 

ttgttaacag ctgaaggtag tggatatgtt tgttttgctg acatacgaca gttggagtgt 1080 

atcgcagagg aacag 1095 



<210> 58 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for RT-PCR 
<400> 58 

taggatcctt gggtcgtgca gcttgtgtg 2 9 

<210> 59 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for RT-PCR 
<400> 59 

aaggatccct gttcctctgc catacactc 2 9 

<210> 60 
<211> 8022 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-Bla HRV 14 construct 



<400> 60 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 18 0 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 42 0 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 
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gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 102 0 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 12 60 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 144 0 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccttgggtc gtgcagcttg tgtgcatgta 1680 

actgaaatac aaaacaaaga tgctactgga atagataatc acagagaagc aaaattgttc 1740 

aatgattgga aaatcaacct gtccagcctt gtccaactta gaaagaaact ggaactcttc 1800 

acttatgtta ggtttgattc tgagtatacc atactggcca ctgcatctca acctgattca 1860 

gcaaactatt caagcaattt ggtggtccaa gccatgtatg ttccacatgg tgccccgaaa 1920 

tccaaaagag tgggcgatta cacatggcaa agtgcttcaa accccagtgt attcttcaag 1980 

gtgggggata catcaaggtt tagtgtgcct tatgtaggat tggcatcagc atataattgt 2040 

ttttatgatg gttactcaca tgatgatgca gaaactcagt atggcataac tgttctaaac 2100 

catatgggta gtatggcatt cagaatagta aatgaacatg atgaacacaa aactcttgtc 2160 

aagatcagag tttatcacag ggcaaagctc gttgaagcat ggattccaag agcacccaga 2220 

gcactaccct acacatcaat agggcgcaca aattatccta agaatacaga accagtaatt 2280 

aagaagagga aaggtgacat taaatcctat ggtttaggac ctaggtacgg tgggatttat 2340 

acatcaaatg ttaaaataat gaattaccac ttgatgacac cagaagacca ccataatctg 2400 

atagcaccct atccaaatag agatttagca atagtctcaa caggaggaca tggtgcagaa 2460 

acaataccac actgtaaccg tacatcaggt gtttactatt ccacatatta cagaaagtat 2520 

taccccataa tttgcgaaaa gcccaccaac atctggattg aaggaagccc ttattaccca 2580 

agtagatttc aagcaggagt gatgaaaggg gttgggccgg cagagctagg agactgcggt 2 64 0 

gggattttga gatgcataca tggtcccatt ggattgttaa cagctgaagg tagtggatat 2700 

gtttgttttg ctgacatacg acagttggag tgtatcgcag aggaacaggg atccggggcg 2760 

tggctgcacc cagaaacgct ggtgaaagta aaagatgctg aagatcagtt gggtgcacga 2 820 

gtgggttaca tcgaactgga tctcaacagc ggtaagatcc ttgagagttt tcgccccgaa 2880 

gaacgttttc caatgatgag cacttttaaa gttctgctat gtggcgcggt attatcccgt 2940 

attgacgccg ggcaagagca actcggtcgc cgcatacact attctcagaa tgacttggtt 3000 

gagtactcac cagtcacaga aaagcatctt acggatggca tgacagtaag agaattatgc 3060 

agtgctgcca taaccatgag tgataacact gcggccaact tacttctgac aacgatcgga 312 0 

ggaccgaagg agctaaccgc ttttttgcac aacatggggg atcatgtaac tcgccttgat 3180 

cgttgggaac cggagctgaa tgaagccata ccaaacgacg agcgtgacac cacgatgcct 3240 

gtagcaatgg caacaacgtt gcgcaaacta ttaactggcg aactacttac tctagcttcc 3300 

cggcaacaat taatagactg gatggaggcg gataaagttg caggaccact tctgcgctcg 3360 

gcccttccgg ctggctggtt tattgctgat aaatctggag ccggtgagcg tgggtctcgc 3420 

ggtatcattg cagcactggg gccagatggt aagccctccc gtatcgtagt tatctacacg 3480 

acggggagtc aggcaactat ggatgaacga aatagacaga tcgctgagat aggtgcctca 3 54 0 

ctgattaagc attggtaatc tagagggccc tattctatag tgtcacctaa atgctagagc 3600 

tcgctgatca gcctcgactg tgccttctag ttgccagcca tctgttgttt gcccctcccc 3660 

cgtgccttcc ttgaccctgg aaggtgccac tcccactgtc ctttcctaat aaaatgagga 3720 

aattgcatcg cattgtctga gtaggtgtca ttctattctg gggggtgggg tggggcagga 3780 

cagcaagggg gaggattggg aagacaatag caggcatgct ggggatgcgg tgggctctat 3 84 0 

ggcttctgag gcggaaagaa ccagctgggg ctctaggggg tatccccacg cgccctgtag 3 90 0 

cggcgcatta agcgcggcgg gtgtggtggt tacgcgcagc gtgaccgcta cacttgccag 3 960 

cgccctagcg cccgctcctt tcgctttctt cccttccttt ctcgccacgt tcgccggctt 4020 

tccccgtcaa gctctaaatc ggggcatccc tttagggttc cgatttagtg ctttacggca 4080 

cctcgacccc aaaaaacttg attagggtga tggttcacgt agtgggccat cgccctgata 414 0 

gacggttttt cgccctttga cgttggagtc cacgttcttt aatagtggac tcttgttcca 4200 

aactggaaca acactcaacc ctatctcggt ctattctttt gatttataag ggattttggg 4260 

gatttcggcc tattggttaa aaaatgagct gatttaacaa aaatttaacg cgaattaatt 432 0 

ctgtggaatg tgtgtcagtt agggtgtgga aagtccccag gctccccagg caggcagaag 4380 
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tatgcaaagc atgcatctca attagtcagc aaccaggtgt ggaaagtccc caggctcccc 444 0 

agcaggcaga agtatgcaaa gcatgcatct caattagtca gcaaccatag tcccgcccct 4500 

aactccgccc atcccgcccc taactccgcc cagttccgcc cattctccgc cccatggctg 4560 

actaattttt tttatttatg cagaggccga ggccgcctct gcctctgagc tattccagaa 4620 

gtagtgagga ggcttttttg gaggcctagg cttttgcaaa aagctcccgg gagcttgtat 4680 

atccattttc ggatctgatc aagagacagg atgaggatcg tttcgcatga ttgaacaaga 4740 

tggattgcac gcaggttctc cggccgcttg ggtggagagg ctattcggct atgactgggc 4800 

acaacagaca atcggctgct ctgatgccgc cgtgttccgg ctgtcagcgc aggggcgccc 4860 

ggttcttttt gtcaagaccg acctgtccgg tgccctgaat gaactgcagg acgaggcagc 4920 

gcggctatcg tggctggcca cgacgggcgt tccttgcgca gctgtgctcg acgttgtcac 4980 

tgaagcggga agggactggc tgctattggg cgaagtgccg gggcaggatc tcctgtcatc 5040 

tcaccttgct cctgccgaga aagtatccat catggctgat gcaatgcggc ggctgcatac 5100 

gcttgatccg gctacctgcc cattcgacca ccaagcgaaa catcgcatcg agcgagcacg 5160 

tactcggatg gaagccggtc ttgtcgatca ggatgatctg gacgaagagc atcaggggct 5220 

cgcgccagcc gaactgttcg ccaggctcaa ggcgcgcatg cccgacggcg aggatctcgt 52 80 

cgtgacccat ggcgatgcct gcttgccgaa tatcatggtg gaaaatggcc gcttttctgg 5340 

attcatcgac tgtggccggc tgggtgtggc ggaccgctat caggacatag cgttggctac 54 00 

ccgtgatatt gctgaagagc ttggcggcga atgggctgac cgcttcctcg tgctttacgg 5460 

tatcgccgct cccgattcgc agcgcatcgc cttctatcgc cttcttgacg agttcttctg 5520 

agcgggactc tggggttcga aatgaccgac caagcgacgc ccaacctgcc atcacgagat 55 80 

ttcgattcca ccgccgcctt ctatgaaagg ttgggcttcg gaatcgtttt ccgggacgcc 5640 

ggctggatga tcctccagcg cggggatctc atgctggagt tcttcgccca ccccaacttg 5700 

tttattgcag cttataatgg ttacaaataa agcaatagca tcacaaattt cacaaataaa 5760 

gcattttttt cactgcattc tagttgtggt ttgtccaaac tcatcaatgt atcttatcat 5820 

gtctgtatac cgtcgacctc tagctagagc ttggcgtaat catggtcata gctgtttcct 5880 

gtgtgaaatt gttatccgct cacaattcca cacaacatac gagccggaag cataaagtgt 5940 

aaagcctggg gtgcctaatg agtgagctaa ctcacattaa ttgcgttgcg ctcactgccc 6000 

gctttccagt cgggaaacct gtcgtgccag ctgcattaat gaatcggcca acgcgcgggg 6060 

agaggcggtt tgcgtattgg gcgctcttcc gcttcctcgc tcactgactc gctgcgctcg 6120 

gtcgttcggc tgcggcgagc ggtatcagct cactcaaagg cggtaatacg gttatccaca 6180 

gaatcagggg ataacgcagg aaagaacatg tgagcaaaag gccagcaaaa ggccaggaac 6240 

cgtaaaaagg ccgcgttgct ggcgtttttc cataggctcc gcccccctga cgagcatcac 63 00 

aaaaatcgac gctcaagtca gaggtggcga aacccgacag gactataaag ataccaggcg 63 60 

tttccccctg gaagctccct cgtgcgctct cctgttccga ccctgccgct taccggatac 6420 

ctgtccgcct ttctcccttc gggaagcgtg gcgctttctc aatgctcacg ctgtaggtat 6480 

ctcagttcgg tgtaggtcgt tcgctccaag ctgggctgtg tgcacgaacc ccccgttcag 6540 

cccgaccgct gcgccttatc cggtaactat cgtcttgagt ccaacccggt aagacacgac 6600 

ttatcgccac tggcagcagc cactggtaac aggattagca gagcgaggta tgtaggcggt 6660 

gctacagagt tcttgaagtg gtggcctaac tacggctaca ctagaaggac agtatttggt 6720 

atctgcgctc tgctgaagcc agttaccttc ggaaaaagag ttggtagctc ttgatccggc 6780 

aaacaaacca ccgctggtag cggtggtttt tttgtttgca agcagcagat tacgcgcaga 684 0 

aaaaaaggat ctcaagaaga tcctttgatc ttttctacgg ggtctgacgc tcagtggaac 6900 

gaaaactcac gttaagggat tttggtcatg agattatcaa aaaggatctt cacctagatc 6960 

cttttaaatt aaaaatgaag ttttaaatca atctaaagta tatatgagta aacttggtct 7020 

gacagttacc aatgcttaat cagtgaggca cctatctcag cgatctgtct atttcgttca 7080 

tccatagttg cctgactccc cgtcgtgtag ataactacga tacgggaggg cttaccatct 7140 

ggccccagtg ctgcaatgat accgcgagac ccacgctcac cggctccaga tttatcagca 7200 

ataaaccagc cagccggaag ggccgagcgc agaagtggtc ctgcaacttt atccgcctcc 7260 

atccagtcta ttaattgttg ccgggaagct agagtaagta gttcgccagt taatagtttg 7320 

cgcaacgttg ttgccattgc tacaggcatc gtggtgtcac gctcgtcgtt tggtatggct 7380 

tcattcagct ccggttccca acgatcaagg cgagttacat gatcccccat gttgtgcaaa 7440 

aaagcggtta gctccttcgg tcctccgatc gttgtcagaa gtaagttggc cgcagtgtta 7500 

tcactcatgg ttatggcagc actgcataat tctcttactg tcatgccatc cgtaagatgc 7560 

ttttctgtga ctggtgagta ctcaaccaag tcattctgag aatagtgtat gcggcgaccg 7620 

agttgctctt gcccggcgtc aatacgggat aataccgcgc cacatagcag aactttaaaa 7680 

gtgctcatca ttggaaaacg ttcttcgggg cgaaaactct caaggatctt accgctgttg 7740 

agatccagtt cgatgtaacc cactcgtgca cccaactgat cttcagcatc ttttactttc 7800 

accagcgttt ctgggtgagc aaaaacagga aggcaaaatg ccgcaaaaaa gggaataagg 7860 

gcgacacgga aatgttgaat actcatactc ttcctttttc aatattattg aagcatttat 7920 

cagggttatt gtctcatgag cggatacata tttgaatgta tttagaaaaa taaacaaata 7980 
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ggggttccgc gcacatttcc ccgaaaagtg ccacctgacg tc 



8022 



<210> 61 
<211> 636 
<212> DNA 

<213> Human rhinovirus 16 



<400> 61 

atgggaactt tgtgttcgcg tattgtgacc agtgagcaat tacacaaagt caaagtggta 60 

acaaggatat atcacaaagc caaacacacc aaagcttggt gcccaagacc acccagagct 120 

gttcaatact cacatacaca taccaccaac tacaaattga gttcagaagt acacaatgat 180 

gtggctataa gacctagaac aaatctaaca actgttgggc ctagtgacat gtatgtgcat 240 

gttggtaatc taatatacag aaatctacat ttatttaact ctgacataca tgattccatt 300 

ttagtgtctt attcatcaga tttaatcata taccgaacaa gcacacaagg tgatggttat 360 

attccaacat gtaattgcac tgaagctaca tattactgca aacacaaaaa caggtactac 420 

ccaattaatg tcacacctca tgactggtat gagatacaag agagtgaata ttatccaaaa 480 

catatccagt acaatttact aataggtgaa ggaccatgtg aaccaggtga ttgtggtggg 540 

aaattattat gcaaacatgg agtgataggt attattacag caggtggtga gggccatgtt 600 

gcattcatag atcttagaca ctttcactgt gctgaa 636 



<210> 62 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for PCR 
<400> 62 

aaggatccat gggaactttg tgttcgcgt 29 

<210> 63 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for PCR 
<400> 63 

ttggatcctt cttcagcaca gtgaaagtgt c 31 

<210> 64 
<211> 7563 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-Bla HRV16 construct 



<400> 64 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 
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attgacgt'ca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 1200 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact ' 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 15 0 0 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccatgggaa ctttgtgttc gcgtattgtg 1680 

accagtgagc aattacacaa agtcaaagtg gtaacaagga tatatcacaa agccaaacac 174 0 

accaaagctt ggtgcccaag accacccaga gctgttcaat actcacatac acataccacc 1800 

aactacaaat tgagttcaga agtacacaat gatgtggcta taagacctag aacaaatcta 1860 

acaactgttg ggcctagtga catgtatgtg catgttggta atctaatata cagaaatcta 1920 

catttattta actctgacat acatgattcc attttagtgt cttattcatc agatttaatc 1980 

atataccgaa caagcacaca aggtgatggt tatattccaa catgtaattg cactgaagct 2040 

acatattact gcaaacacaa aaacaggtac tacccaatta atgtcacacc tcatgactgg 2100 

tatgagatac aagagagtga atattatcca aaacatatcc agtacaattt actaataggt 2160 

gaaggaccat gtgaaccagg tgattgtggt gggaaattat tatgcaaaca tggagtgata 222 0 

ggtattatta cagcaggtgg tgagggccat gttgcattca tagatcttag acactttcac 2280 

tgtgctgaag gatccggggc gtggctgcac ccagaaacgc tggtgaaagt aaaagatgct 2340 

gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag cggtaagatc 24 00 

cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa agttctgcta 2460 

tgtggcgcgg tattatcccg tattgacgcc gggcaagagc aactcggtcg ccgcatacac 2520 

tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct tacggatggc 2580 

atgacagtaa gagaattatg cagtgctgcc ataaccatga gtgataacac tgcggccaac 2640 

ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca caacatgggg 2700 

gatcatgtaa ctcgccttga tcgttgggaa ccggagctga atgaagccat accaaacgac 2760 

gagcgtgaca ccacgatgcc tgtagcaatg gcaacaacgt tgcgcaaact attaactggc 2820 

gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggc ggataaagtt 2880 

gcaggaccac ttctgcgctc ggcccttccg gctggctggt ttattgctga taaatctgga 2940 

gccggtgagc gtgggtctcg cggtatcatt gcagcactgg ggccagatgg taagccctcc 3000 

cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag 3060 

atcgctgaga taggtgcctc actgattaag cattggtaat ctagagggcc ctattctata 3120 

gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgccttcta gttgccagcc 3180 

atctgttgtt tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt 3240 

cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc attctattct 3300 

999999^999 gtggggcagg acagcaaggg ggaggattgg gaagacaata gcaggcatgc 3360 

tggggatgcg gtgggctcta tggcttctga ggcggaaaga accagctggg gctctagggg 3420 

gtatccccac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag 34 80 

cgtgaccgct acacttgcca gcgccctagc gcccgctcct ttcgctttct tcccttcctt 3540 

tctcgccacg ttcgccggct ttccccgtca agctctaaat cggggcatcc ctttagggtt 3600 

ccgatttagt gctttacggc acctcgaccc caaaaaactt gattagggtg atggttcacg 3660 

tagtgggcca tcgccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt 3720 

taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg tctattcttt 3780 

tgatttataa gggattttgg ggatttcggc ctattggtta aaaaatgagc tgatttaaca 3840 

aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca 3900 

ggctccccag gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccaggtg 3960 

tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 4020 
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agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc ccagttccgc 4080 

ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg aggccgcctc 4140 

tgcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag gcttttgcaa 4200 

aaagctcccg ggagcttgta tatccatttt cggatctgat caagagacag gatgaggatc 4260 

gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgctt gggtggagag 4320 

gctattcggc tatgactggg cacaacagac aatcggctgc tctgatgccg ccgtgttccg 43 80 

gctgtcagcg caggggcgcc cggttctttt tgtcaagacc gacctgtccg gtgccctgaa 4440 

tgaactgcag gacgaggcag cgcggctatc gtggctggcc acgacgggcg ttccttgcgc 4500 

agctgtgctc gacgttgtca ctgaagcggg aagggactgg ctgctattgg gcgaagtgcc 4560 

ggggcaggat ctcctgtcat ctcaccttgc tcctgccgag aaagtatcca tcatggctga 4620 

tgcaatgcgg cggctgcata cgcttgatcc ggctacctgc ccattcgacc accaagcgaa 4680 

acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatc aggatgatct 4740 

ggacgaagag catcaggggc tcgcgccagc cgaactgttc gccaggctca aggcgcgcat 4 800 

gcccgacggc gaggatctcg tcgtgaccca tggcgatgcc tgcttgccga atatcatggt 4860 

ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta 4920 

tcaggacata gcgttggcta cccgtgatat tgctgaagag cttggcggcg aatgggctga 4980 

ccgcttcctc gtgctttacg gtatcgccgc tcccgattcg cagcgcatcg ccttctatcg 5040 

ccttcttgac gagttcttct gagcgggact ctggggttcg aaatgaccga ccaagcgacg 5100 

cccaacctgc catcacgaga tttcgattcc accgccgcct tctatgaaag gttgggcttc 5160 

ggaatcgttt tccgggacgc cggctggatg atcctccagc gcggggatct catgctggag 5220 

ttcttcgccc accccaactt gtttattgca gcttataatg gttacaaata aagcaatagc 5280 

atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg tttgtccaaa 5340 

ctcatcaatg tatcttatca tgtctgtata ccgtcgacct ctagctagag cttggcgtaa 5400 

tcatggtcat agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc acacaacata 5460 

cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta actcacatta 5520 

attgcgttgc gctcactgcc cgctttccag tcgggaaacc tgtcgtgcca gctgcattaa 5580 

tgaatcggcc aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc cgcttcctcg 5640 

ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag 5700 

gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa 5760 

ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc 582 0 

cgcccccctg acgagcatca caaaaatcga cgctcaagtc agaggtggcg aaacccgaca 5880 

ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg 5940 

accctgccgc ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct 6000 

caatgctcac gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt 6060 

gtgcacgaac cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag 6120 

tccaacccgg taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc 6180 

agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac 6240 

actagaagga cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga 63 00 

gttggtagct cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc 6360 

aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg 6420 

gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca 6480 

aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt 6540 

atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 6600 

gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 6660 

atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 6720 

ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 6780 

cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 6840 

agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 6900 

cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 6960 

tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga 7020 

agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact 7080 

gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 7140 

gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caatacggga taataccgcg 72 00 

ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 7260 

tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga 7320 

tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat 73 80 

gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt 744 0 

caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 7500 

atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac 7560 
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gtc 



7563 



<210> 65 

<211> 7053 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -Ub-Met -Bla HRV16 construct 



<400> 65 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 90 0 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 10 8 0 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgg gatgcacgga 114 0 

tccatgggaa ctttgtgttc gcgtattgtg accagtgagc aattacacaa agtcaaagtg 12 0 0 

gtaacaagga tatatcacaa agccaaacac accaaagctt ggtgcccaag accacccaga 12 6 0 

gctgttcaat actcacatac acataccacc aactacaaat tgagttcaga agtacacaat 1320 

gatgtggcta taagacctag aacaaatcta acaactgttg ggcctagtga catgtatgtg 13 8 0 

catgttggta atctaatata cagaaatcta catttattta actctgacat acatgattcc 1440 

attttagtgt cttattcatc agatttaatc atataccgaa caagcacaca aggtgatggt 1500 

tatattccaa catgtaattg cactgaagct acatattact gcaaacacaa aaacaggtac 1560 

tacccaatta atgtcacacc tcatgactgg tatgagatac aagagagtga atattatcca 162 0 

aaacatatcc agtacaattt actaataggt gaaggaccat gtgaaccagg tgattgtggt 168 0 

gggaaattat tatgcaaaca tggagtgata ggtattatta cagcaggtgg tgagggccat 174 0 

gttgcattca tagatcttag acactttcac tgtgctgaag gatccggggc gtggctgcac 180 0 

ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac 1860 

atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgccccga agaacgtttt 192 0 

ccaatgatga gcacttttaa agttctgcta tgtggcgcgg tattatcccg tattgacgcc 1980 

gggcaagagc aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca 2040 

ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc 2100 

ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg aggaccgaag 2160 

gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgccttga tcgttgggaa 222 0 

ccggagctga atgaagccat accaaacgac gagcgtgaca ccacgatgcc tgtagcaatg 2280 

gcaacaacgt tgcgcaaact attaactggc gaactactta ctctagcttc ccggcaacaa 234 0 

ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg 2400 

gctggctggt ttattgctga taaatctgga gccggtgagc gtgggtctcg cggtatcatt 2460 

gcagcactgg ggccagatgg taagccctcc cgtatcgtag ttatctacac gacggggagt 252 0 

caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag 2580 

cattggtaat ctagagggcc ctattctata gtgtcaccta aatgctagag ctcgctgatc 264 0 

agcctcgact gtgccttcta gttgccagcc atctgttgtt tgcccctccc ccgtgccttc 2700 

cttgaccctg gaaggtgcca ctcccactgt cctttcctaa taaaatgagg aaattgcatc 2760 

gcattgtctg agtaggtgtc attctattct ggggggtggg gtggggcagg acagcaaggg 2 82 0 
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ggaggattgg gaagacaata gcaggcatgc tggggatgcg gtgggctcta tggcttctga 2 8 80 

ggcggaaaga accagctggg gctctagggg gtatccccac gcgccctgta gcggcgcatt 2940 

aagcgcggcg ggtgtggtgg ttacgcgcag cgtgaccgct acacttgcca gcgccctagc 3000 

gcccgctcct ttcgctttct tcccttcctt tctcgccacg ttcgccggct ttccccgtca 3060 

agctctaaat cggggcatcc ctttagggtt ccgatttagt gctttacggc acctcgaccc 3120 

caaaaaactt gattagggtg atggttcacg tagtgggcca tcgccctgat agacggtttt 3180 

tcgccctttg acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac 3240 

aacactcaac cctatctcgg tctattcttt tgatttataa gggattttgg ggatttcggc 33 00 

ctattggtta aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat 3360 

gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag gcaggcagaa gtatgcaaag 3420 

catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag 3480 

aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgcccc taactccgcc 3540 

catcccgccc ctaactccgc ccagttccgc ccattctccg ccccatggct gactaatttt 3600 

ttttatttat gcagaggccg aggccgcctc tgcctctgag ctattccaga agtagtgagg 3660 

aggctttttt ggaggcctag gcttttgcaa aaagctcccg ggagcttgta tatccatttt 3720 

cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 3780 

cgcaggttct ccggccgctt gggtggagag gctattcggc tatgactggg cacaacagac 3840 

aatcggctgc tctgatgccg ccgtgttccg gctgtcagcg caggggcgcc cggttctttt 3900 

tgtcaagacc gacctgtccg gtgccctgaa tgaactgcag gacgaggcag cgcggctatc 3 960 

gtggctggcc acgacgggcg ttccttgcgc agctgtgctc gacgttgtca ctgaagcggg 4020 

aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttgc 4080 

tcctgccgag aaagtatcca tcatggctga tgcaatgcgg cggctgcata cgcttgatcc 4140 

ggctacctgc ccattcgacc accaagcgaa acatcgcatc gagcgagcac gtactcggat 4200 

ggaagccggt cttgtcgatc aggatgatct ggacgaagag catcaggggc tcgcgccagc 4260 

cgaactgttc gccaggctca aggcgcgcat gcccgacggc gaggatctcg tcgtgaccca 4320 

tggcgatgcc tgcttgccga atatcatggt ggaaaatggc cgcttttctg gattcatcga 4380 

ctgtggccgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 4440 

tgctgaagag cttggcggcg aatgggctga ccgcttcctc gtgctttacg gtatcgccgc 4500 

tcccgattcg cagcgcatcg ccttctatcg ccttcttgac gagttcttct gagcgggact 4560 

ctggggttcg aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc 4620 

accgccgcct tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg 4680 

atcctccagc gcggggatct catgctggag ttcttcgccc accccaactt gtttattgca 4740 

gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 4800 

tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctgtata 4860 

ccgtcgacct ctagctagag cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat 4920 

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 4980 

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag 5040 

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt 5100 

ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg 5160 

ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg 5220 

gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 52 8 0 

gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga 5340 

cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct 5400 

ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc 5460 

tttctccctt cgggaagcgt ggcgctttct caatgctcac gctgtaggta tctcagttcg 5520 

gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc 5580 

tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca 5640 

ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 5700 

. ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct 5760 

ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 5820 

accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga 5880 

tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 5940 

cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 6000 

taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 6060 

caatgcttaa tcagtgaggc acctatctca gcgatctgtc tatttcgttc atccatagtt 6120 

gcctgactcc ccgtcgtgta gataactacg atacgggagg gcttaccatc tggccccagt 6180 

gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagc aataaaccag 6240 

ccagccggaa gggccgagcg cagaagtggt cctgcaactt tatccgcctc catccagtct 6300 

attaattgtt gccgggaagc tagagtaagt agttcgccag ttaatagttt gcgcaacgtt 6360 

gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt ttggtatggc ttcattcagc 6420 



tccggttccc 
agctccttcg 
gttatggcag 
actggtgagt 
tgcccggcgt 
attggaaaac 
tcgatgtaac 
tctgggtgag 
aaatgttgaa 
tgtctcatga 
cgcacatttc 



aacgatcaag 
gtcctccgat 
cactgcataa 
actcaaccaa 
caatacggga 
gttcttcggg 
ccactcgtgc 
caaaaacagg 
tactcatact 
gcggatacat 
cccgaaaagt 



gcgagttaca 
cgttgtcaga 
ttctcttact 
gtcattctga 
taataccgcg 
gcgaaaactc 
acccaactga 
aaggcaaaat 
cttccttttt 
atttgaatgt 
gccacctgac 
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tgatccccca 
agtaagttgg 
gtcatgccat 
gaatagtgta 
ccacatagca 
tcaaggatct 
tcttcagcat 
gccgcaaaaa 
caatattatt 
atttagaaaa 
gtc 



tgttgtgcaa 
ccgcagtgtt 
ccgtaagatg 
tgcggcgacc 
gaactttaaa 
taccgctgtt 
cttttacttt 
agggaataag 
gaagcattta 
ataaacaaat 



aaaagcggtt 
atcactcatg 
cttttctgtg 
gagttgctct 
agtgctcatc 
gagatccagt 
caccagcgtt 
ggcgacacgg 
tcagggttat 
aggggttccg 



6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7053 



<210> 66 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for mutagenesis 
<400> 66 

gtgtcttatt catcagcttt aatcatatac eg 32 

<210> 67 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> oligonucleotide for mutagenesis 
<400> 67 

gtgaaccagg tgatgctggt gggaaattat tatg 34 

<210> 68 
<211> 7563 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3-3XUb-Bla HRV16 (C106A) construct 



<400> 68 

gaeggategg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagecagtat ctgctccctg cttgtgtgtt ggaggtcget gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgeatg aagaatctgc 18 0 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat ageccatata 300 

tggagttccg cgttacataa ettaeggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gaegtcaata atgacgtatg ttcccatagt aacgecaata gggactttcc 420 

attgaegtea atgggtggac tatttaeggt aaactgccca cttggcagta catcaagtgt 480 

ateatatgee aagtacgccc cctattgacg teaatgaegg taaatggccc gectggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tegctattae catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcaegggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 72 0 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 
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gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 12 00 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 1320 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 13 80 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 162 0 

gtactccgtc tcagaggtgt gcaccacgga tccatgggaa ctttgtgttc gcgtattgtg 16 80 

accagtgagc aattacacaa agtcaaagtg gtaacaagga tatatcacaa agccaaacac 174 0 

accaaagctt ggtgcccaag accacccaga gctgttcaat actcacatac acataccacc 1800 

aactacaaat tgagttcaga agtacacaat gatgtggcta taagacctag aacaaatcta 1860 

acaactgttg ggcctagtga catgtatgtg catgttggta atctaatata cagaaatcta 1920 

catttattta actctgacat acatgattcc attttagtgt cttattcatc agatttaatc 1980 

atataccgaa caagcacaca aggtgatggt tatattccaa catgtaattg cactgaagct 2 040 

acatattact gcaaacacaa aaacaggtac tacccaatta atgtcacacc tcatgactgg 2100 

tatgagatac aagagagtga atattatcca aaacatatcc agtacaattt actaataggt 2160 

gaaggaccat gtgaaccagg tgatgctggt gggaaattat tatgcaaaca tggagtgata 22 2 0 

ggtattatta cagcaggtgg tgagggccat gttgcattca tagatcttag acactttcac 2280 

tgtgctgaag gatccggggc gtggctgcac ccagaaacgc tggtgaaagt aaaagatgct 2 34 0 

gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag cggtaagatc 24 00 

cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa agttctgcta 2460 

tgtggcgcgg tattatcccg tattgacgcc gggcaagagc aactcggtcg ccgcatacac 2520 

tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct tacggatggc 2580 

atgacagtaa gagaattatg cagtgctgcc ataaccatga gtgataacac tgcggccaac 2 640 

ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca caacatgggg 2 700 

gatcatgtaa ctcgccttga tcgttgggaa ccggagctga atgaagccat accaaacgac 2760 

gagcgtgaca ccacgatgcc tgtagcaatg gcaacaacgt tgcgcaaact attaactggc 2 820 

gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggc ggataaagtt 2880 

gcaggaccac ttctgcgctc ggcccttccg gctggctggt ttattgctga taaatctgga 2940 

gccggtgagc gtgggtctcg cggtatcatt gcagcactgg ggccagatgg taagccctcc 3000 

cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag 3 060 

atcgctgaga taggtgcctc actgattaag cattggtaat ctagagggcc ctattctata 3120 

gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgccttcta gttgccagcc 3180 

atctgttgtt tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt 3240 

cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc attctattct 3300 

999999^999 9t9999 ca 99 acagcaaggg ggaggattgg gaagacaata gcaggcatgc 3 3 60 

tggggatgcg gtgggctcta tggcttctga ggcggaaaga accagctggg gctctagggg 34 2 0 

gtatccccac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag 3480 

cgtgaccgct acacttgcca gcgccctagc gcccgctcct ttcgctttct tcccttcctt 3540 

tctcgccacg ttcgccggct ttccccgtca agctctaaat cggggcatcc ctttagggtt 3600 

ccgatttagt gctttacggc acctcgaccc caaaaaactt gattagggtg atggttcacg 3660 

tagtgggcca tcgccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt 372 0 

taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg tctattcttt 3780 

tgatttataa gggattttgg ggatttcggc ctattggtta aaaaatgagc tgatttaaca 3 84 0 

aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca 3900 

ggctccccag gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccaggtg 3 960 

tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 402 0 

agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc ccagttccgc 4080 

ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg aggccgcctc 4140 

tgcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag gcttttgcaa 42 00 

aaagctcccg ggagcttgta tatccatttt cggatctgat caagagacag gatgaggatc 42 60 

gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgctt gggtggagag 4320 

gctattcggc tatgactggg cacaacagac aatcggctgc tctgatgccg ccgtgttccg 43 80 

gctgtcagcg caggggcgcc cggttctttt tgtcaagacc gacctgtccg gtgccctgaa 4440 

tgaactgcag gacgaggcag cgcggctatc gtggctggcc acgacgggcg ttccttgcgc 4500 
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agctgtgctc gacgttgtca ctgaagcggg aagggactgg ctgctattgg gcgaagtgcc 4560 

ggggcaggat ctcctgtcat ctcaccttgc tcctgccgag aaagtatcca tcatggctga 4620 

tgcaatgcgg cggctgcata cgcttgatcc ggctacctgc ccattcgacc accaagcgaa 4680 

acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatc aggatgatct 4740 

ggacgaagag catcaggggc tcgcgccagc cgaactgttc gccaggctca aggcgcgcat 4800 

gcccgacggc gaggatctcg tcgtgaccca tggcgatgcc tgcttgccga atatcatggt 4860 

ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta 4920 

tcaggacata gcgttggcta cccgtgatat tgctgaagag cttggcggcg aatgggctga 4980 

ccgcttcctc gtgctttacg gtatcgccgc tcccgattcg cagcgcatcg ccttctatcg 5040 

ccttcttgac gagttcttct gagcgggact ctggggttcg aaatgaccga ccaagcgacg 5100 

cccaacctgc catcacgaga tttcgattcc accgccgcct tctatgaaag gttgggcttc 5160 

ggaatcgttt tccgggacgc cggctggatg atcctccagc gcggggatct catgctggag 5220 

ttcttcgccc accccaactt gtttattgca gcttataatg gttacaaata aagcaatagc 52 80 

atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg tttgtccaaa 5340 

ctcatcaatg tatcttatca tgtctgtata ccgtcgacct ctagctagag cttggcgtaa 5400 

tcatggtcat agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc acacaacata 5460 

cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta actcacatta 5520 

attgcgttgc gctcactgcc cgctttccag tcgggaaacc tgtcgtgcca gctgcattaa 5580 

tgaatcggcc aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc cgcttcctcg 5640 

ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag 5700 

gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa 57 60 

ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc 5820 

cgcccccctg acgagcatca caaaaatcga cgctcaagtc agaggtggcg aaacccgaca 5880 

ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg 5940 

accctgccgc ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct 6000 

caatgctcac gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt 6060 

gtgcacgaac cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag 6120 

tccaacccgg taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc 6180 

agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac 6240 

actagaagga cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga 63 00 

gttggtagct cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc 6360 

aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg 6420 

gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca 6480 

aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt 6540 

atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 6600 

gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 6660 

atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 6720 

ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 6780 

cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 6840 

agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 6900 

cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 6960 

tgatccccca tgttgtgcaa aaaagcggtt agctccttcg gtcctccgat cgttgtcaga 7020 

agtaagttgg ccgcagtgtt atcactcatg gttatggcag cactgcataa ttctcttact 7080 

gtcatgccat ccgtaagatg cttttctgtg actggtgagt actcaaccaa gtcattctga 7140 

gaatagtgta tgcggcgacc gagttgctct tgcccggcgt caatacggga taataccgcg 72 00 

ccacatagca gaactttaaa agtgctcatc attggaaaac gttcttcggg gcgaaaactc 7260 

tcaaggatct taccgctgtt gagatccagt tcgatgtaac ccactcgtgc acccaactga 7320 

tcttcagcat cttttacttt caccagcgtt tctgggtgag caaaaacagg aaggcaaaat 7380 

gccgcaaaaa agggaataag ggcgacacgg aaatgttgaa tactcatact cttccttttt 7440 

caatattatt gaagcattta tcagggttat tgtctcatga gcggatacat atttgaatgt 7500 

atttagaaaa ataaacaaat aggggttccg cgcacatttc cccgaaaagt gccacctgac 7560 

gtc 7563 



<210> 69 
<211> 7563 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> pcDNA3-3XUb-Bla HRV16 (D35A) construct 



<400> 69 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 120 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 240 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 840 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttgatatc 900 

gaattcctgc agcccggggg atctaccatg gaaatcttcg tgaagactct gactggtaag 960 

accatcactc tcgaagtgga gccgagtgac accattgaga atgtcaaggc aaagatccaa 1020 

gacaaggaag gcatccctcc tgaccagcag aggttgatct ttgctgggaa acagctggaa 1080 

gatggacgca ccctgtctga ctacaacatc cagaaagagt ccaccctgca cctggtactc 1140 

cgtctcagag gtgtgcacca cggatctacc atggaaatct tcgtgaagac tctgactggt 12 00 

aagaccatca ctctcgaagt ggagccgagt gacaccattg agaatgtcaa ggcaaagatc 1260 

caagacaagg aaggcatccc tcctgaccag cagaggttga tctttgctgg gaaacagctg 132 0 

gaagatggac gcaccctgtc tgactacaac atccagaaag agtccaccct gcacctggta 1380 

ctccgtctca gaggtgtgca ccacggatct accatggaaa tcttcgtgaa gactctgact 1440 

ggtaagacca tcactctcga agtggagccg agtgacacca ttgagaatgt caaggcaaag 1500 

atccaagaca aggaaggcat ccctcctgac cagcagaggt tgatctttgc tgggaaacag 1560 

ctggaagatg gacgcaccct gtctgactac aacatccaga aagagtccac cctgcacctg 1620 

gtactccgtc tcagaggtgt gcaccacgga tccatgggaa ctttgtgttc gcgtattgtg 1680 

accagtgagc aattacacaa agtcaaagtg gtaacaagga tatatcacaa agccaaacac 1740 

accaaagctt ggtgcccaag accacccaga gctgttcaat actcacatac acataccacc 1800 

aactacaaat tgagttcaga agtacacaat gatgtggcta taagacctag aacaaatcta 1860 

acaactgttg ggcctagtga catgtatgtg catgttggta atctaatata cagaaatcta 1920 

catttattta actctgacat acatgattcc attttagtgt cttattcatc agctttaatc 1980 

atataccgaa caagcacaca aggtgatggt tatattccaa catgtaattg cactgaagct 2040 

acatattact gcaaacacaa aaacaggtac tacccaatta atgtcacacc tcatgactgg 2100 

tatgagatac aagagagtga atattatcca aaacatatcc agtacaattt actaataggt 2160 

gaaggaccat gtgaaccagg tgattgtggt gggaaattat tatgcaaaca tggagtgata 2220 

ggtattatta cagcaggtgg tgagggccat gttgcattca tagatcttag acactttcac 2280 

tgtgctgaag gatccggggc gtggctgcac ccagaaacgc tggtgaaagt aaaagatgct 2340 

gaagatcagt tgggtgcacg agtgggttac atcgaactgg atctcaacag cggtaagatc 2400 

cttgagagtt ttcgccccga agaacgtttt ccaatgatga gcacttttaa agttctgcta 2460 

tgtggcgcgg tattatcccg tattgacgcc gggcaagagc aactcggtcg ccgcatacac 2520 

tattctcaga atgacttggt tgagtactca ccagtcacag aaaagcatct tacggatggc 2580 

atgacagtaa gagaattatg cagtgctgcc ataaccatga gtgataacac tgcggccaac 2640 

ttacttctga caacgatcgg aggaccgaag gagctaaccg cttttttgca caacatgggg 2700 

gatcatgtaa ctcgccttga tcgttgggaa ccggagctga atgaagccat accaaacgac 2760 

gagcgtgaca ccacgatgcc tgtagcaatg gcaacaacgt tgcgcaaact attaactggc 2820 

gaactactta ctctagcttc ccggcaacaa ttaatagact ggatggaggc ggataaagtt 2880 

gcaggaccac ttctgcgctc ggcccttccg gctggctggt ttattgctga taaatctgga 2940 

gccggtgagc gtgggtctcg cggtatcatt gcagcactgg ggccagatgg taagccctcc 3 000 

cgtatcgtag ttatctacac gacggggagt caggcaacta tggatgaacg aaatagacag 3060 

atcgctgaga taggtgcctc actgattaag cattggtaat ctagagggcc ctattctata 3120 

gtgtcaccta aatgctagag ctcgctgatc agcctcgact gtgccttcta gttgccagcc 3180 

atctgttgtt tgcccctccc ccgtgccttc cttgaccctg gaaggtgcca ctcccactgt 3240 

cctttcctaa taaaatgagg aaattgcatc gcattgtctg agtaggtgtc attctattct 3300 

999999 fc 999 9t9999 ca 99 acagcaaggg ggaggattgg gaagacaata gcaggcatgc 3360 
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tggggatgcg gtgggctcta tggcttctga ggcggaaaga accagctggg gctctagggg 3420 

gtatccccac gcgccctgta gcggcgcatt aagcgcggcg ggtgtggtgg ttacgcgcag 34 80 

cgtgaccgct acacttgcca gcgccctagc gcccgctcct ttcgctttct tcccttcctt 3540 

tctcgccacg ttcgccggct ttccccgtca agctctaaat cggggcatcc ctttagggtt 3600 

ccgatttagt gctttacggc acctcgaccc caaaaaactt gattagggtg atggttcacg 3660 

tagtgggcca tcgccctgat agacggtttt tcgccctttg acgttggagt ccacgttctt 3720 

taatagtgga ctcttgttcc aaactggaac aacactcaac cctatctcgg tctattcttt 3780 

tgatttataa gggattttgg ggatttcggc ctattggtta aaaaatgagc tgatttaaca 3840 

aaaatttaac gcgaattaat tctgtggaat gtgtgtcagt tagggtgtgg aaagtcccca 3900 

ggctccccag gcaggcagaa gtatgcaaag catgcatctc aattagtcag caaccaggtg 3960 

tggaaagtcc ccaggctccc cagcaggcag aagtatgcaa agcatgcatc tcaattagtc 4020 

agcaaccata gtcccgcccc taactccgcc catcccgccc ctaactccgc ccagttccgc 4080 

ccattctccg ccccatggct gactaatttt ttttatttat gcagaggccg aggccgcctc 4140 

tgcctctgag ctattccaga agtagtgagg aggctttttt ggaggcctag gcttttgcaa 42 00 

aaagctcccg ggagcttgta tatccatttt cggatctgat caagagacag gatgaggatc 42 60 

gtttcgcatg attgaacaag atggattgca cgcaggttct ccggccgctt gggtggagag 43 2 0 

gctattcggc tatgactggg cacaacagac aatcggctgc tctgatgccg ccgtgttccg 43 80 

gctgtcagcg caggggcgcc cggttctttt tgtcaagacc gacctgtccg gtgccctgaa 4440 

tgaactgcag gacgaggcag cgcggctatc gtggctggcc acgacgggcg ttccttgcgc 4500 

agctgtgctc gacgttgtca ctgaagcggg aagggactgg ctgctattgg gcgaagtgcc 45 60 

ggggcaggat ctcctgtcat ctcaccttgc tcctgccgag aaagtatcca tcatggctga 4620 

tgcaatgcgg cggctgcata cgcttgatcc ggctacctgc ccattcgacc accaagcgaa 4680 

acatcgcatc gagcgagcac gtactcggat ggaagccggt cttgtcgatc aggatgatct 4740 

ggacgaagag catcaggggc tcgcgccagc cgaactgttc gccaggctca aggcgcgcat 4800 

gcccgacggc gaggatctcg tcgtgaccca tggcgatgcc tgcttgccga atatcatggt 4860 

ggaaaatggc cgcttttctg gattcatcga ctgtggccgg ctgggtgtgg cggaccgcta 4920 

tcaggacata gcgttggcta cccgtgatat tgctgaagag cttggcggcg aatgggctga 4980 

ccgcttcctc gtgctttacg gtatcgccgc tcccgattcg cagcgcatcg ccttctatcg 5040 

ccttcttgac gagttcttct gagcgggact ctggggttcg aaatgaccga ccaagcgacg 5100 

cccaacctgc catcacgaga tttcgattcc accgccgcct tctatgaaag gttgggcttc 5160 

ggaatcgttt tccgggacgc cggctggatg atcctccagc gcggggatct catgctggag 52 2 0 

ttcttcgccc accccaactt gtttattgca gcttataatg gttacaaata aagcaatagc 52 80 

atcacaaatt tcacaaataa agcatttttt tcactgcatt ctagttgtgg tttgtccaaa 5340 

ctcatcaatg tatcttatca tgtctgtata ccgtcgacct ctagctagag cttggcgtaa 54 00 

tcatggtcat agctgtttcc tgtgtgaaat tgttatccgc tcacaattcc acacaacata 5460 

cgagccggaa gcataaagtg taaagcctgg ggtgcctaat gagtgagcta actcacatta 552 0 

attgcgttgc gctcactgcc cgctttccag tcgggaaacc tgtcgtgcca gctgcattaa 5580 

tgaatcggcc aacgcgcggg gagaggcggt ttgcgtattg ggcgctcttc cgcttcctcg 564 0 

ctcactgact cgctgcgctc ggtcgttcgg ctgcggcgag cggtatcagc tcactcaaag 5700 

gcggtaatac ggttatccac agaatcaggg gataacgcag gaaagaacat gtgagcaaaa 57 60 

ggccagcaaa aggccaggaa ccgtaaaaag gccgcgttgc tggcgttttt ccataggctc 5820 

cgcccccctg acgagcatca caaaaatcga cgctcaagtc agaggtggcg aaacccgaca 58 80 

ggactataaa gataccaggc gtttccccct ggaagctccc tcgtgcgctc tcctgttccg 5940 

accctgccgc ttaccggata cctgtccgcc tttctccctt cgggaagcgt ggcgctttct 6000 

caatgctcac gctgtaggta tctcagttcg gtgtaggtcg ttcgctccaa gctgggctgt 6060 

gtgcacgaac cccccgttca gcccgaccgc tgcgccttat ccggtaacta tcgtcttgag 6120 

tccaacccgg taagacacga cttatcgcca ctggcagcag ccactggtaa caggattagc 6180 

agagcgaggt atgtaggcgg tgctacagag ttcttgaagt ggtggcctaa ctacggctac 6240 

actagaagga cagtatttgg tatctgcgct ctgctgaagc cagttacctt cggaaaaaga 63 00 

gttggtagct cttgatccgg caaacaaacc accgctggta gcggtggttt ttttgtttgc 6360 

aagcagcaga ttacgcgcag aaaaaaagga tctcaagaag atcctttgat cttttctacg 642 0 

gggtctgacg ctcagtggaa cgaaaactca cgttaaggga ttttggtcat gagattatca 64 80 

aaaaggatct tcacctagat ccttttaaat taaaaatgaa gttttaaatc aatctaaagt 6540 

atatatgagt aaacttggtc tgacagttac caatgcttaa tcagtgaggc acctatctca 6600 

gcgatctgtc tatttcgttc atccatagtt gcctgactcc ccgtcgtgta gataactacg 6660 

atacgggagg gcttaccatc tggccccagt gctgcaatga taccgcgaga cccacgctca 6720 

ccggctccag atttatcagc aataaaccag ccagccggaa gggccgagcg cagaagtggt 6780 

cctgcaactt tatccgcctc catccagtct attaattgtt gccgggaagc tagagtaagt 6840 

agttcgccag ttaatagttt gcgcaacgtt gttgccattg ctacaggcat cgtggtgtca 6900 

cgctcgtcgt ttggtatggc ttcattcagc tccggttccc aacgatcaag gcgagttaca 6960 



tgatccccca 
agtaagttgg 
gtcatgccat 
gaatagtgta 
ccacatagca 
tcaaggatct 
tcttcagcat 
gccgcaaaaa 
caatattatt 
atttagaaaa 
gtc 



tgttgtgcaa 
ccgcagtgtt 
ccgtaagatg 
tgcggcgacc 
gaactttaaa 
taccgctgtt 
cttttacttt 
agggaataag 
gaagcattta 
ataaacaaat 



aaaagcggtt 
atcactcatg 
cttttctgtg 
gagttgctct 
agtgctcatc 
gagatccagt 
caccagcgtt 
ggcgacacgg 
tcagggttat 
aggggttccg 
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agctccttcg 
gttatggcag 
actggtgagt 
tgcccggcgt 
attggaaaac 
tcgatgtaac 
tctgggtgag 
aaatgttgaa 
tgtctcatga 
cgcacatttc 



gtcctccgat 
cactgcataa 
actcaaccaa 
caatacggga 
gttcttcggg 
ccactcgtgc 
caaaaacagg 
tactcatact 
gcggatacat 
cccgaaaagt 



cgttgtcaga 
ttctcttact 
gtcattctga 
taataccgcg 
gcgaaaactc 
acccaactga 
aaggcaaaat 
cttccttttt 
atttgaatgt 
gccacctgac 



7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7560 
7563 



<210> 70 
<211> 7053 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -Ub-Met -Bla HRV16 (C106A) construct 



<400> 70 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 54 0 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgg gatgcacgga 1140 

tccatgggaa ctttgtgttc gcgtattgtg accagtgagc aattacacaa agtcaaagtg 1200 

gtaacaagga tatatcacaa agccaaacac accaaagctt ggtgcccaag accacccaga 1260 

gctgttcaat actcacatac acataccacc aactacaaat tgagttcaga agtacacaat 1320 

gatgtggcta taagacctag aacaaatcta acaactgttg ggcctagtga catgtatgtg 1380 

catgttggta atctaatata cagaaatcta catttattta actctgacat acatgattcc 1440 

attttagtgt cttattcatc agatttaatc atataccgaa caagcacaca aggtgatggt 1500 

tatattccaa catgtaattg cactgaagct acatattact gcaaacacaa aaacaggtac 1560 

tacccaatta atgtcacacc tcatgactgg tatgagatac aagagagtga atattatcca 1620 

aaacatatcc agtacaattt actaataggt gaaggaccat gtgaaccagg tgatgctggt 1680 

gggaaattat tatgcaaaca tggagtgata ggtattatta cagcaggtgg tgagggccat 1740 

gttgcattca tagatcttag acactttcac tgtgctgaag gatccggggc gtggctgcac 1800 

ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac 1860 

atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgccccga agaacgtttt 1920 

ccaatgatga gcacttttaa agttctgcta tgtggcgcgg tattatcccg tattgacgcc 1980 

gggcaagagc aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca 2040 

ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc 2100 

ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg aggaccgaag 2160 

gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgccttga tcgttgggaa 2220 
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ccggagctga atgaagccat accaaacgac gagcgtgaca ccacgatgcc tgtagcaatg 2280 

gcaacaacgt tgcgcaaact attaactggc gaactactta ctctagcttc ccggcaacaa 2340 

ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg 2400 

gctggctggt ttattgctga taaatctgga gccggtgagc gtgggtctcg cggtatcatt 2460 

gcagcactgg ggccagatgg taagccctcc cgtatcgtag ttatctacac gacggggagt 2 52 0 

caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag 2 58 0 

cattggtaat ctagagggcc ctattctata gtgtcaccta aatgctagag ctcgctgatc 2640 

agcctcgact gtgccttcta gttgccagcc atctgttgtt tgcccctccc ccgtgccttc 2700 

cttgaccctg gaaggtgcca ctcccactgt cctttcctaa taaaatgagg aaattgcatc 2760 

gcattgtctg agtaggtgtc attctattct ggggggtggg gtggggcagg acagcaaggg 2 82 0 

ggaggattgg gaagacaata gcaggcatgc tggggatgcg gtgggctcta tggcttctga 2 88 0 

ggcggaaaga accagctggg gctctagggg gtatccccac gcgccctgta gcggcgcatt 2 94 0 

aagcgcggcg ggtgtggtgg ttacgcgcag cgtgaccgct acacttgcca gcgccctagc 3 00 0 

gcccgctcct ttcgctttct tcccttcctt tctcgccacg ttcgccggct ttccccgtca 3060 

agctctaaat cggggcatcc ctttagggtt ccgatttagt gctttacggc acctcgaccc 312 0 

caaaaaactt gattagggtg atggttcacg tagtgggcca tcgccctgat agacggtttt 318 0 

tcgccctttg acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac 324 0 

aacactcaac cctatctcgg tctattcttt tgatttataa gggattttgg ggatttcggc 3300 

ctattggtta aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat 3360 

gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag gcaggcagaa gtatgcaaag 342 0 

catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag 34 8 0 

aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgcccc taactccgcc 354 0 

catcccgccc ctaactccgc ccagttccgc ccattctccg ccccatggct gactaatttt 3600 

ttttatttat gcagaggccg aggccgcctc tgcctctgag ctattccaga agtagtgagg 3660 

aggctttttt ggaggcctag gcttttgcaa aaagctcccg ggagcttgta tatccatttt 3720 

cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 3 78 0 

cgcaggttct ccggccgctt gggtggagag gctattcggc tatgactggg cacaacagac 3 84 0 

aatcggctgc tctgatgccg ccgtgttccg gctgtcagcg caggggcgcc cggttctttt 3 900 

tgtcaagacc gacctgtccg gtgccctgaa tgaactgcag gacgaggcag cgcggctatc 3 960 

gtggctggcc acgacgggcg ttccttgcgc agctgtgctc gacgttgtca ctgaagcggg 4 02 0 

aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttgc 4 080 

tcctgccgag aaagtatcca tcatggctga tgcaatgcgg cggctgcata cgcttgatcc 4140 

ggctacctgc ccattcgacc accaagcgaa acatcgcatc gagcgagcac gtactcggat 4200 

ggaagccggt cttgtcgatc aggatgatct ggacgaagag catcaggggc tcgcgccagc 42 60 

cgaactgttc gccaggctca aggcgcgcat gcccgacggc gaggatctcg tcgtgaccca 4320 

tggcgatgcc tgcttgccga atatcatggt ggaaaatggc cgcttttctg gattcatcga 4380 

ctgtggccgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 444 0 

tgctgaagag cttggcggcg aatgggctga ccgcttcctc gtgctttacg gtatcgccgc 4500 

tcccgattcg cagcgcatcg ccttctatcg ccttcttgac gagttcttct gagcgggact 4560 

ctggggttcg aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc 4620 

accgccgcct tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg 4680 

atcctccagc gcggggatct catgctggag ttcttcgccc accccaactt gtttattgca 4740 

gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 4800 

tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctgtata 4860 

ccgtcgacct ctagctagag cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat 4920 

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 4980 

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag 5040 

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt 5100 

ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg 5160 

ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg 52 20 

gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 52 80 

gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga 5340 

cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct 54 00 

ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc 5460 

tttctccctt cgggaagcgt ggcgctttct caatgctcac gctgtaggta tctcagttcg 5520 

gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc 5580 

tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca 5640 

ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 57 00 

ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct 5760 

ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 5820 



accgctggta 
tctcaagaag 
cgttaaggga 
taaaaatgaa 
caatgcttaa 
gcctgactcc 
gctgcaatga 
ccagccggaa 
attaattgtt 
gttgccattg 
tccggttccc 
agctccttcg 
gttatggcag 
actggtgagt 
tgcccggcgt 
attggaaaac 
tcgatgtaac 
tctgggtgag 
aaatgttgaa 
tgtctcatga 
cgcacatttc 



gcggtggttt 
atcctttgat 
ttttggtcat 
gttttaaatc 
tcagtgaggc 
ccgtcgtgta 
taccgcgaga 
gggccgagcg 
gccgggaagc 
ctacaggcat 
aacgatcaag 
gtcctccgat 
cactgcataa 
actcaaccaa 
caatacggga 
gttcttcggg 
ccactcgtgc 
caaaaacagg 
tactcatact 
gcggatacat 
cccgaaaagt 



ttttgtttgc 
cttttctacg 
gagattatca 
aatctaaagt 
acctatctca 
gataactacg 
cccacgctca 
cagaagtggt 
tagagtaagt 
cgtggtgtca 
gcgagttaca 
cgttgtcaga 
ttctcttact 
gtcattctga 
taataccgcg 
gcgaaaactc 
acccaactga 
aaggcaaaat 
cttccttttt 
atttgaatgt 
gccacctgac 
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aagcagcaga 
gggtctgacg 
aaaaggatct 
atatatgagt 
gcgatctgtc 
atacgggagg 
ccggctccag 
cctgcaactt 
agttcgccag 
cgctcgtcgt 
tgatccccca 
agtaagttgg 
gtcatgccat 
gaatagtgta 
ccacatagca 
tcaaggatct 
tcttcagcat 
gccgcaaaaa 
caatattatt 
atttagaaaa 
gtc 



ttacgcgcag 
ctcagtggaa 
tcacctagat 
aaacttggtc 
tatttcgttc 
gcttaccatc 
atttatcagc 
tatccgcctc 
ttaatagttt 
ttggtatggc 
tgttgtgcaa 
ccgcagtgtt 
ccgtaagatg 
tgcggcgacc 
gaactttaaa 
taccgctgtt 
cttttacttt 
agggaataag 
gaagcattta 
ataaacaaat 



aaaaaaagga 
cgaaaactca 
ccttttaaat 
tgacagttac 
atccatagtt 
tggccccagt 
aataaaccag 
catccagtct 
gcgcaacgtt 
ttcattcagc 
aaaagcggtt 
atcactcatg 
cttttctgtg 
gagttgctct 
agtgctcatc 
gagatccagt 
caccagcgtt 
ggcgacacgg 
tcagggttat 

aggggttccg 



5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7053 



<210> 71 
<211> 7053 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -Ub-Met -Bla HRV16 (D35A) construct 



<400> 71 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 1020 

cagcagaggt tgatctttgc tgggaaacag ctggaagatg gacgcaccct gtctgactac 1080 

aacatccaga aagagtccac cctgcacctg gtactccgtc tcagaggtgg gatgcacgga 1140 

tccatgggaa ctttgtgttc gcgtattgtg accagtgagc aattacacaa agtcaaagtg 12 00 

gtaacaagga tatatcacaa agccaaacac accaaagctt ggtgcccaag accacccaga 1260 

gctgttcaat actcacatac acataccacc aactacaaat tgagttcaga agtacacaat 1320 

gatgtggcta taagacctag aacaaatcta acaactgttg ggcctagtga catgtatgtg 13 80 

catgttggta atctaatata cagaaatcta catttattta actctgacat acatgattcc 1440 

attttagtgt cttattcatc agctttaatc atataccgaa caagcacaca aggtgatggt 1500 

tatattccaa catgtaattg cactgaagct acatattact gcaaacacaa aaacaggtac 1560 

tacccaatta atgtcacacc tcatgactgg tatgagatac aagagagtga atattatcca 1620 
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aaacatatcc agtacaattt actaataggt gaaggaccat gtgaaccagg tgattgtggt 1680 

gggaaattat tatgcaaaca tggagtgata ggtattatta cagcaggtgg tgagggccat 174 0 

gttgcattca tagatcttag acactttcac tgtgctgaag gatccggggc gtggctgcac 1800 

ccagaaacgc tggtgaaagt aaaagatgct gaagatcagt tgggtgcacg agtgggttac 1860 

atcgaactgg atctcaacag cggtaagatc cttgagagtt ttcgccccga agaacgtttt 192 0 

ccaatgatga gcacttttaa agttctgcta tgtggcgcgg tattatcccg tattgacgcc 1980 

gggcaagagc aactcggtcg ccgcatacac tattctcaga atgacttggt tgagtactca 2040 

ccagtcacag aaaagcatct tacggatggc atgacagtaa gagaattatg cagtgctgcc 210 0 

ataaccatga gtgataacac tgcggccaac ttacttctga caacgatcgg aggaccgaag 2160 

gagctaaccg cttttttgca caacatgggg gatcatgtaa ctcgccttga tcgttgggaa 222 0 

ccggagctga atgaagccat accaaacgac gagcgtgaca ccacgatgcc tgtagcaatg 22 80 

gcaacaacgt tgcgcaaact attaactggc gaactactta ctctagcttc ccggcaacaa 2340 

ttaatagact ggatggaggc ggataaagtt gcaggaccac ttctgcgctc ggcccttccg 2400 

gctggctggt ttattgctga taaatctgga gccggtgagc gtgggtctcg cggtatcatt 2460 

gcagcactgg ggccagatgg taagccctcc cgtatcgtag ttatctacac gacggggagt 252 0 

caggcaacta tggatgaacg aaatagacag atcgctgaga taggtgcctc actgattaag 2580 

cattggtaat ctagagggcc ctattctata gtgtcaccta aatgctagag ctcgctgatc 2640 

agcctcgact gtgccttcta gttgccagcc atctgttgtt tgcccctccc ccgtgccttc 2700 

cttgaccctg gaaggtgcca ctcccactgt cctttcctaa taaaatgagg aaattgcatc 2760 

gcattgtctg agtaggtgtc attctattct ggggggtggg gtggggcagg acagcaaggg 2 82 0 

ggaggattgg gaagacaata gcaggcatgc tggggatgcg gtgggctcta tggcttctga 2 880 

ggcggaaaga accagctggg gctctagggg gtatccccac gcgccctgta gcggcgcatt 2 94 0 

aagcgcggcg ggtgtggtgg ttacgcgcag cgtgaccgct acacttgcca gcgccctagc 3000 

gcccgctcct ttcgctttct tcccttcctt tctcgccacg ttcgccggct ttccccgtca 3060 

agctctaaat cggggcatcc ctttagggtt ccgatttagt gctttacggc acctcgaccc 3120 

caaaaaactt gattagggtg atggttcacg tagtgggcca tcgccctgat agacggtttt 3180 

tcgccctttg acgttggagt ccacgttctt taatagtgga ctcttgttcc aaactggaac 3240 

aacactcaac cctatctcgg tctattcttt tgatttataa gggattttgg ggatttcggc 3300 

ctattggtta aaaaatgagc tgatttaaca aaaatttaac gcgaattaat tctgtggaat 3360 

gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag gcaggcagaa gtatgcaaag 34 2 0 

catgcatctc aattagtcag caaccaggtg tggaaagtcc ccaggctccc cagcaggcag 34 80 

aagtatgcaa agcatgcatc tcaattagtc agcaaccata gtcccgcccc taactccgcc 3540 

catcccgccc ctaactccgc ccagttccgc ccattctccg ccccatggct gactaatttt 3600 

ttttatttat gcagaggccg aggccgcctc tgcctctgag ctattccaga agtagtgagg 3660 

aggctttttt ggaggcctag gcttttgcaa aaagctcccg ggagcttgta tatccatttt 3720 

cggatctgat caagagacag gatgaggatc gtttcgcatg attgaacaag atggattgca 3780 

cgcaggttct ccggccgctt gggtggagag gctattcggc tatgactggg cacaacagac 3 84 0 

aatcggctgc tctgatgccg ccgtgttccg gctgtcagcg caggggcgcc cggttctttt 3900 

tgtcaagacc gacctgtccg gtgccctgaa tgaactgcag gacgaggcag cgcggctatc 3 960 

gtggctggcc acgacgggcg ttccttgcgc agctgtgctc gacgttgtca ctgaagcggg 402 0 

aagggactgg ctgctattgg gcgaagtgcc ggggcaggat ctcctgtcat ctcaccttgc 4080 

tcctgccgag aaagtatcca tcatggctga tgcaatgcgg cggctgcata cgcttgatcc 4140 

ggctacctgc ccattcgacc accaagcgaa acatcgcatc gagcgagcac gtactcggat 42 00 

ggaagccggt cttgtcgatc aggatgatct ggacgaagag catcaggggc tcgcgccagc 42 60 

cgaactgttc gccaggctca aggcgcgcat gcccgacggc gaggatctcg tcgtgaccca 4320 

tggcgatgcc tgcttgccga atatcatggt ggaaaatggc cgcttttctg gattcatcga 43 80 

ctgtggccgg ctgggtgtgg cggaccgcta tcaggacata gcgttggcta cccgtgatat 4440 

tgctgaagag cttggcggcg aatgggctga ccgcttcctc gtgctttacg gtatcgccgc 4500 

tcccgattcg cagcgcatcg ccttctatcg ccttcttgac gagttcttct gagcgggact 4560 
ctggggttcg aaatgaccga ccaagcgacg cccaacctgc catcacgaga tttcgattcc . 462 0 

accgccgcct tctatgaaag gttgggcttc ggaatcgttt tccgggacgc cggctggatg 4680 

atcctccagc gcggggatct catgctggag ttcttcgccc accccaactt gtttattgca 4 74 0 

gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt 4 800 

tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca tgtctgtata 4860 

ccgtcgacct ctagctagag cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat 4 92 0 

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 4 980 

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag 5040 

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt 5100 

ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg 5160 

ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg 522 0 
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gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 52 8 0 

gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga 5340 

cgctcaag.tc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct 54 0 0 

ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc 5460 

tttctccctt cgggaagcgt ggcgctttct caatgctcac gctgtaggta tctcagttcg 552 0 

gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc 5580 

tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca 5640 

ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 5700 

ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct 5760 

ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 5820 

accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga 5880 

tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 5940 

cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 6000 

taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 6060 

caatgcttaa tcagtgaggc acctatctca gcgatctgtc tatttcgttc atccatagtt 6120 

gcctgactcc ccgtcgtgta gataactacg atacgggagg gcttaccatc tggccccagt 6180 

gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagc aataaaccag 6240 

ccagccggaa gggccgagcg cagaagtggt cctgcaactt tatccgcctc catccagtct 6300 

attaattgtt gccgggaagc tagagtaagt agttcgccag ttaatagttt gcgcaacgtt 6360 

gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt ttggtatggc ttcattcagc 6420 

tccggttccc aacgatcaag gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt 6480 

agctccttcg gtcctccgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg 6540 

gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg 6600 

actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgctct 6660 

tgcccggcgt caatacggga taataccgcg ccacatagca gaactttaaa agtgctcatc 672 0 

attggaaaac gttcttcggg gcgaaaactc tcaaggatct taccgctgtt gagatccagt 6780 

tcgatgtaac ccactcgtgc acccaactga tcttcagcat cttttacttt caccagcgtt 6840 

tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg 690 0 

aaatgttgaa tactcatact cttccttttt caatattatt gaagcattta tcagggttat 6960 

tgtctcatga gcggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg 7 02 0 

cgcacatttc cccgaaaagt gccacctgac gtc 7053 



<210> 72 
<211> 7512 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> pcDNA3 -MetUb-Bla HR14 construct 
<400> 72 

gacggatcgg gagatctccc gatcccctat ggtcgactct cagtacaatc tgctctgatg 60 

ccgcatagtt aagccagtat ctgctccctg cttgtgtgtt ggaggtcgct gagtagtgcg 12 0 

cgagcaaaat ttaagctaca acaaggcaag gcttgaccga caattgcatg aagaatctgc 180 

ttagggttag gcgttttgcg ctgcttcgcg atgtacgggc cagatatacg cgttgacatt 24 0 

gattattgac tagttattaa tagtaatcaa ttacggggtc attagttcat agcccatata 300 

tggagttccg cgttacataa cttacggtaa atggcccgcc tggctgaccg cccaacgacc 360 

cccgcccatt gacgtcaata atgacgtatg ttcccatagt aacgccaata gggactttcc 420 

attgacgtca atgggtggac tatttacggt aaactgccca cttggcagta catcaagtgt 480 

atcatatgcc aagtacgccc cctattgacg tcaatgacgg taaatggccc gcctggcatt 540 

atgcccagta catgacctta tgggactttc ctacttggca gtacatctac gtattagtca 600 

tcgctattac catggtgatg cggttttggc agtacatcaa tgggcgtgga tagcggtttg 660 

actcacgggg atttccaagt ctccacccca ttgacgtcaa tgggagtttg ttttggcacc 720 

aaaatcaacg ggactttcca aaatgtcgta acaactccgc cccattgacg caaatgggcg 780 

gtaggcgtgt acggtgggag gtctatataa gcagagctct ctggctaact agagaaccca 84 0 

ctgcttactg gcttatcgaa attaatacga ctcactatag ggagacccaa gcttggtacc 900 

accatggaga tcttcgtgaa gactctgact ggtaagacca tcactctcga agtggagccg 960 

agtgacacca ttgagaatgt caaggcaaag atccaagaca aggaaggcat ccctcctgac 102 0 



cagcagaggt 
aacatccaga 
tccttgggtc 
atagataatc 
gtccaactta 
atactggcca 
gccatgtatg 
agtgcttcaa 
tatgtaggat 
gaaactcagt 
aatgaacatg 
gttgaagcat 
aattatccta 
ggtttaggac 
ttgatgacac 
atagtctcaa 
gtttactatt 
atctggattg 
gttgggccgg 
ggattgttaa 
tgtatcgcag 
aaagatgctg 
ggtaagatcc 
gttctgctat 
cgcatacact 
acggatggca 
gcggccaact 
aacatggggg 
ccaaacgacg 
ttaactggcg 
gataaagttg 
aaatctggag 
aagccctccc 
aatagacaga 
tattctatag 
ttgccagcca 
tcccactgtc 
ttctattctg 
caggcatgct 
ctctaggggg 
tacgcgcagc 
cccttccttt 
tttagggttc 
tggttcacgt 
cacgttcttt 
ctattctttt 
gatttaacaa 
aagtccccag 
aaccaggtgt 
caattagtca 
cagttccgcc 
ggccgcctct 
cttttgcaaa 
atgaggatcg 
ggtggagagg 
cgtgttccgg 
tgccctgaat 
tccttgcgca 
cgaagtgccg 
catggctgat 



tgatctttgc 
aagagtccac 
gtgcagcttg 
acagagaagc 
gaaagaaact 
ctgcatctca 
ttccacatgg 
accccagtgt 
tggcatcagc 
atggcataac 
atgaacacaa 
ggattccaag 
agaatacaga 
ctaggtacgg 
cagaagacca 
caggaggaca 
ccacatatta 
aaggaagccc 
cagagctagg 
cagctgaagg 
aggaacaggg 
aagatcagtt 
ttgagagttt 
gtggcgcggt 
attctcagaa 
tgacagtaag 
tacttctgac 
atcatgtaac 
agcgtgacac 
aactacttac 
caggaccact 
ccggtgagcg 
gtatcgtagt 
tcgctgagat 
tgtcacctaa 
tctgttgttt 
ctttcctaat 
gggggtgggg 
ggggatgcgg 
tatccccacg 
gtgaccgcta 
ctcgccacgt 
cgatttagtg 
agtgggccat 
aatagtggac 
gatttataag 
aaatttaacg 
gctccccagg 
ggaaagtccc 
gcaaccatag 
cattctccgc 
gcctctgagc 
aagctcccgg 
tttcgcatga 
ctattcggct 
ctgtcagcgc 
gaactgcagg 
gctgtgctcg 
gggcaggatc 
gcaatgcggc 



tgggaaacag 
cctgcacctg 
tgtgcatgta 
aaaattgttc 
ggaactcttc 
acctgattca 
tgccccgaaa 
attcttcaag 
atataattgt 
tgttctaaac 
aactcttgtc 
agcacccaga 
accagtaatt 
tgggatttat 
ccataatctg 
tggtgcagaa 
cagaaagtat 
ttattaccca 
agactgcggt 
tagtggatat 
atccggggcg 
gggtgcacga 
tcgccccgaa 
attatcccgt 
tgacttggtt 
agaattatgc 
aacgatcgga 
tcgccttgat 
cacgatgcct 
tctagcttcc 
tctgcgctcg 
tgggtctcgc 
tatctacacg 
aggtgcctca 
atgctagagc 
gcccctcccc 
aaaatgagga 
tggggcagga 
tgggctctat 
cgccctgtag 
cacttgccag 
tcgccggctt 
ctttacggca 
cgccctgata 
tcttgttcca 
ggattttggg 
cgaattaatt 
caggcagaag 
caggctcccc 
tcccgcccct 
cccatggctg 
tattccagaa 
gagcttgtat 
ttgaacaaga 
atgactgggc 
aggggcgccc 
acgaggcagc 
acgttgtcac 
tcctgtcatc 
ggctgcatac 
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ctggaagatg 
gtactccgtc 
actgaaatac 
aatgattgga 
acttatgtta 
gcaaactatt 
tccaaaagag 
gtgggggata 
ttttatgatg 
catatgggta 
aagatcagag 
gcactaccct 
aagaagagga 
acatcaaatg 
atagcaccct 
acaataccac 
taccccataa 
agtagatttc 
gggattttga 
gtttgttttg 
tggctgcacc 
gtgggttaca 
gaacgttttc 
attgacgccg 
gagtactcac 
agtgctgcca 
ggaccgaagg 
cgttgggaac 
gtagcaatgg 
cggcaacaat 
gcccttccgg 
ggtatcattg 
acggggagtc 
ctgattaagc 
tcgctgatca 
cgtgccttcc 
aattgcatcg 
cagcaagggg 
ggcttctgag 
cggcgcatta 
cgccctagcg 
tccccgtcaa 
cctcgacccc 
gacggttttt 
aactggaaca 
gatttcggcc 
ctgtggaatg 
tatgcaaagc 
agcaggcaga 
aactccgccc 
actaattttt 
gtagtgagga 
atccattttc 
tggattgcac 
acaacagaca 
ggttcttttt 
gcggctatcg 
tgaagcggga 
tcaccttgct 
gcttgatccg 



gacgcaccct 
tcagaggtgg 
aaaacaaaga 
aaatcaacct 
ggtttgattc 
caagcaattt 
tgggcgatta 
catcaaggtt 
gttactcaca 
gtatggcatt 
tttatcacag 
acacatcaat 
aaggtgacat 
ttaaaataat 
atccaaatag 
actgtaaccg 
tttgcgaaaa 
aagcaggagt 
gatgcataca 
ctgacatacg 
cagaaacgct 
tcgaactgga 
caatgatgag 
ggcaagagca 
cagtcacaga 
taaccatgag 
agctaaccgc 
cggagctgaa 
caacaacgtt 
taatagactg 
ctggctggtt 
cagcactggg 
aggcaactat 
attggtaatc 
gcctcgactg 
ttgaccctgg 
cattgtctga 
gaggattggg 
gcggaaagaa 
agcgcggcgg 
cccgctcctt 
gctctaaatc 
aaaaaacttg 
cgccctttga 
acactcaacc 
tattggttaa 
tgtgtcagtt 
atgcatctca 
agtatgcaaa 
atcccgcccc 
tttatttatg 
ggcttttttg 
ggatctgatc 
gcaggttctc 
atcggctgct 
gtcaagaccg 
tggctggcca 
agggactggc 
cctgccgaga 
gctacctgcc 



gtctgactac 
gatgcacgga 
tgctactgga 
gtccagcctt 
tgagtatacc 
ggtggtccaa 
cacatggcaa 
tagtgtgcct 
tgatgatgca 
cagaatagta 
ggcaaagctc 
agggcgcaca 
taaatcctat 
gaattaccac 
agatttagca 
tacatcaggt 
gcccaccaac 
gatgaaaggg 
tggtcccatt 
acagttggag 
ggtgaaagta 
tctcaacagc 
cacttttaaa 
actcggtcgc 
aaagcatctt 
tgataacact 
ttttttgcac 
tgaagccata 
gcgcaaacta 
gatggaggcg 
tattgctgat 
gccagatggt 
ggatgaacga 
tagagggccc 
tgccttctag 
aaggtgccac 
gtaggtgtca 
aagacaatag 
ccagctgggg 
gtgtggtggt 
tcgctttctt 
ggggcatccc 
attagggtga 
cgttggagtc 
ctatctcggt 
aaaatgagct 
agggtgtgga 
attagtcagc 
gcatgcatct 
taactccgcc 
cagaggccga 
gaggcctagg 
aagagacagg 
cggccgcttg 
ctgatgccgc 
acctgtccgg 
cgacgggcgt 
tgctattggg 
aagtatccat 
cattcgacca 



1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 



ccaagcgaaa 
ggatgatctg 
ggcgcgcatg 
tatcatggtg 
ggaccgctat 
atgggctgac 
cttctatcgc 
caagcgacgc 
ttgggcttcg 
atgctggagt 
agcaatagca 
ttgtccaaac 
ttggcgtaat 
cacaacatac 
ctcacattaa 
ctgcattaat 
gcttcctcgc 
cactcaaagg 
tgagcaaaag 
cataggctcc 
aacccgacag 
cctgttccga 
gcgctttctc 
ctgggctgtg 
cgtcttgagt 
aggattagca 
tacggctaca 
ggaaaaagag 
tttgtttgca 
ttttctacgg 
agattatcaa 
atctaaagta 
cctatctcag 
ataactacga 
ccacgctcac 
agaagtggtc 
agagtaagta 
gtggtgtcac 
cgagttacat 
gttgtcagaa 
tctcttactg 
tcattctgag 
aataccgcgc 
cgaaaactct 
cccaactgat 
aggcaaaatg 
ttcctttttc 
tttgaatgta 
ccacctgacg 



catcgcatcg 
gacgaagagc 
cccgacggcg 
gaaaatggcc 
caggacatag 
cgcttcctcg 
cttcttgacg 
ccaacctgcc 
gaatcgtttt 
tcttcgccca 
tcacaaattt 
tcatcaatgt 
catggtcata 
gagccggaag 
ttgcgttgcg 
gaatcggcca 
tcactgactc 
cggtaatacg 
gccagcaaaa 
gcccccctga 
gactataaag 
ccctgccgct 
aatgctcacg 
tgcacgaacc 
ccaacccggt 
gagcgaggta 
ctagaaggac 
ttggtagctc 
agcagcagat 
ggtctgacgc 
aaaggatctt 
tatatgagta 
cgatctgtct 
tacgggaggg 
cggctccaga 
ctgcaacttt 
gttcgccagt 
gctcgtcgtt 
gatcccccat 
gtaagttggc 
tcatgccatc 
aatagtgtat 
cacatagcag 
caaggatctt 
cttcagcatc 
ccgcaaaaaa 
aatattattg 
tttagaaaaa 
tc 



agcgagcacg 
atcaggggct 
aggatctcgt 
gcttttctgg 
cgttggctac 
tgctttacgg 
agttcttctg 
atcacgagat 
ccgggacgcc 
ccccaacttg 
cacaaataaa 
atcttatcat 
gctgtttcct 
cataaagtgt 
ctcactgccc 
acgcgcgggg 
gctgcgctcg 
gttatccaca 
ggccaggaac 
cgagcatcac 
ataccaggcg 
taccggatac 
ctgtaggtat 
ccccgttcag 
aagacacgac 
tgtaggcggt 
agtatttggt 
ttgatccggc 
tacgcgcaga 
tcagtggaac 
cacctagatc 
aacttggtct 
atttcgttca 
cttaccatct 
tttatcagca 
atccgcctcc 
taatagtttg 
tggtatggct 
gttgtgcaaa 
cgcagtgtta 
cgtaagatgc 
gcggcgaccg 
aactttaaaa 
accgctgttg 
ttttactttc 
gggaataagg 
aagcatttat 
taaacaaata 



82 

tactcggatg 
cgcgccagcc 
cgtgacccat 
attcatcgac 
ccgtgatatt 
tatcgccgct 
agcgggactc 
ttcgattcca 
ggctggatga 
tttattgcag 
gcattttttt 
gtctgtatac 
gtgtgaaatt 
aaagcctggg 
gctttccagt 

agaggcggtt 

gtcgttcggc 
gaatcagggg 
cgtaaaaagg 
aaaaatcgac 
tttccccctg 
ctgtccgcct 
ctcagttcgg 
cccgaccgct 
ttatcgccac 
gctacagagt 
atctgcgctc 
aaacaaacca 
aaaaaaggat 
gaaaactcac 
cttttaaatt 
gacagttacc 
tccatagttg 
ggccccagtg 
ataaaccagc 
atccagtcta 
cgcaacgttg 
tcattcagct 
aaagcggtta 
tcactcatgg 
ttttctgtga 
agttgctctt 
gtgctcatca 
agatccagtt 
accagcgttt 
gcgacacgga 
cagggttatt 
ggggttccgc 



gaagccggtc 
gaactgttcg 
ggcgatgcct 
tgtggccggc 
gctgaagagc 
cccgattcgc 
tggggttcga 
ccgccgcctt 
tcctccagcg 
cttataatgg 
cactgcattc 
cgtcgacctc 
gttatccgct 
gtgcctaatg 
cgggaaacct 
tgcgtattgg 
tgcggcgagc 
ataacgcagg 
ccgcgttgct 
gctcaagtca 
gaagctccct 
ttctcccttc 
tgtaggtcgt 
gcgccttatc 
tggcagcagc 
tcttgaagtg 
tgctgaagcc 
ccgctggtag 
ctcaagaaga 
gttaagggat 
aaaaatgaag 
aatgcttaat 
cctgactccc 
ctgcaatgat 
cagccggaag 
ttaattgttg 
ttgccattgc 
ccggttccca 
gctccttcgg 
ttatggcagc 
ctggtgagta 
gcccggcgtc 
ttggaaaacg 
cgatgtaacc 
ctgggtgagc 
aatgttgaat 
gtctcatgag 
gcacatttcc 



ttgtcgatca 
ccaggctcaa 
gcttgccgaa 
tgggtgtggc 
ttggcggcga 
agcgcatcgc 
aatgaccgac 
ctatgaaagg 
cggggatctc 
ttacaaataa 
tagttgtggt 
tagctagagc 
cacaattcca 
agtgagctaa 
gtcgtgccag 
gcgctcttcc 
ggtatcagct 
aaagaacatg 
ggcgtttttc 
gaggtggcga 
cgtgcgctct 
gggaagcgtg 
tcgctccaag 
cggtaactat 
cactggtaac 
gtggcctaac 
agttaccttc 
cggtggtttt 
tcctttgatc 
tttggtcatg 
ttttaaatca 
cagtgaggca 
cgtcgtgtag 
accgcgagac 
ggccgagcgc 
ccgggaagct 
tacaggcatc 
acgatcaagg 
tcctccgatc 
actgcataat 
ctcaaccaag 
aatacgggat 
ttcttcgggg 
cactcgtgca 
aaaaacagga 
actcatactc 
cggatacata 
ccgaaaagtg 



4680 
4740 
4800 
4860 
4920 
4980 
5040 
5100 
5160 
5220 
5280 
5340 
5400 
5460 
5520 
5580 
5640 
5700 
5760 
5820 
5880 
5940 
6000 
6060 
6120 
6180 
6240 
6300 
6360 
6420 
6480 
6540 
6600 
6660 
6720 
6780 
6840 
6900 
6960 
7020 
7080 
7140 
7200 
7260 
7320 
7380 
7440 
7500 
7512 



<210> 73 

<211> 16 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> fusion protein 



<400> 73 83 

His Gly ser Gly „ a Trp Leu „. ^ ^ ^ ^ ^ ^ ^ ^ 



<210> 74 
<211> 36 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> fusion protein 



10 15 



•~ « I« *r g Gly val Gly val Bly v ^ ^ s ^ 

Va! « y Asp val Asp Gly ser Gly £ ^ ^ ^ £u ^ 

Leu Val Lys Val J 5 3 0 



